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THE KAMAN HUSKIE 


This gas turbine powered helicopter has the stamina and brawn of its 
namesake, the Arctic Husky. An all-purpose aircraft, the Huskie in the role 
of the U.S. Air Force base rescue helicopter is ready to spring into action 
instantly. It’s designed to be handled with mittens ... not kid gloves.. 
Packing large cargo space within a compact frame, the Huskie is ready 
to support missile sites or carry troops, supplies and equipment with 
equal reliability. A direct descendant of the service-tested Kaman HOK 
and HUK, the H-43B Huskie proves its heritage. 


PIONEERS {N TURBINE POWERED HELICOPTERS 
THE KAMAN AIRCRAFT CORPORATION + BLOOMFHELD, CONNECTICUT 


NUCLEAR DIVISION ® ALBUQUERQUE, NEW 
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Up, up— 100 miles up at fantastic speeds —the North 
American X-15 will carry man to the fringe of Earth’s atmos- 
phere. And when the X-15 lands it will land at a speed that 
will demand top tire performance. 

That's why B.F.Goodrich Fabric Tread Tires have been 
selected for the nose wheels of the X-15. Already in service 
on our fastest jet fighters and missiles, these revolutionary 
B.F.Goodrich tires outperform all previous jet tires. 

Nylon laminates built into tread stock reduce rubber dis- 
tortion under load, equalize modulus between tread and car- 
cass, check formation of “shock wave”. Unique Fabric Tread 
designs eliminate stréss points found in ordinary high-speed 
tires, also resist tread cutting and punctures. 

Without a doubt, B.F.Goodrich Fabric Tread Tires mean 












B. F. Goodrich Fabric Tread Tires picked for the X-15 


safer takeoffs, more landings, for your supersonic aircraft. 
Find out more about Fabric Tread right now by contacting 
B.F.Goodrich Aviation Products, a division of The B.F.Goodrich 
Company, Dept. AF-29, Akron, Ohio. 


Cross-section of Fabric Tread 
Tire showing nylon laminates 


BE Go odrich aviation products 

















Lockheed’s flying saucers...America’ss bes irc 





Night and day, in all kinds of weather, Lockheed air- 
BORNE EARLY-WARNING & CONTROL planes of the U. S. Air 
Force and Navy patrol our outermost defense perimeters. 


Every 10 seconds these far-ranging sky sentinels (photo, 
right) can radar-scan an area bigger than the state of Penn- 
sylvania—detecting surface ships and aircraft even in 
complete darkness or thickest fog. But, due to swift tech- 
nological progress in long-range missiles and supersonic 
aircraft with nuclear weapons, there was a foreseeable need 
for AEWSC planes with even greater capabilities—and the 
huge “flying saucer” radome was developed. 


For the past two years this Lockheed “flying saucer” — 
installed atop a U. S. Navy WV-2E — has undergone exten- : f 
sive flight testing. Its exact range and capabilities must U. S. Air Force RC-121D (above) A 
remain a military secret, but this much can be revealed: otto of The BES: AEWC Consteration- 


: r series aircraft produced in past decade b 
when America needs a better AEW&C System this Lock- Leckhosd a gE of US. Navy pay 


anti-submarine radar patrol aircraft have 


also been produced by Lockheed. 


heed-developed “flying saucer” will contribute importantly 
to the fulfillment of that vital need. 


Lockheed’s 10-year experience in the design, manufac- 
ture, and maintenance of operational AEW8C planes is 
greater than that of all other aircraft and electronic manu- 
facturers combined. 








sjrotection against future sneak attack 


Lockheed, the only airframe 
manufacturer to have its own radar 
antenna ranges, has five. Intensive 
research and development of better 
airframes, antennas, radomes, and 
equipment for AEW planes is an 
unceasing effort at Lockheed. 





Lockheed’s California Division 
—with over 50,000,000 manhours 
of Airborne Early Warning & Con- 
trol experience — has the industry’s 
finest team of electronic engineers, 
technicians and assembly workers. 


Some 221 field service men rep- 
resent Lockheed away from the 
factory, including 73 electronics 
service specialists. At the factory, 36 
airframe and electronic instructors 
serve Lockheed’s many customers. 














VCKHEED AIRCRAFT CORPORATION, CALIFORNIA DIVISION 


T FIGHTERS ¢ JET TRAINERS © LUXURY AIRLINERS * PROP-JET TRANSPORTS 
RBORNE EARLY-WARNING AIRCRAFT ¢ ANTI-SUBMARINE PATROL PLANES 





Supersonic BOMARC, 


America’s longest-range 
air-defense missile 


The Air Force’s BOMARC is the most advanced, 
longest-range defense missile in the nation’s arsenal. 


Its range—200 to 250 miles—enables a single 
BOMARC base to protect an area of more than 
200,000 square miles. One result is far fewer bases 
than would be required by short-range missiles. 
Another is effective defense, for BOMARCs destroy 
aerial attackers long before they reach U.S. borders. 
BOMARC’s superior range means that bases can be 
located on remote, low-cost sites, instead of on 
expensive densely- populated land adjacent to major 
cities. In addition, it can be maintained by 
minimum crews and be fired automatically. 


Single BomaRCs can seek out and intercept 


individual or multiple targets—either aircraft or 
missiles. They can be fired in rapid-sequence salvos. 
Armed with a nuclear warhead, a single BOMARC 
can destroy an entire formation of attackers. 


BOMARC has great growth potential. Its range is 
being extended to more than 400 miles, which 
will enable one BoMARC base to protect more than 
500,000 square miles. BOMARC can be developed to 
cope with intercontinental ballistic missiles. 


The BOMARC system has been proved out in 
exhaustive tests, and the first base—at Eglin Air 
Force Base, Florida—is already operational. Other 
bases are nearing completion. BOMARC, in addition, 
has been chosen by the Canadian Government 
as its principal air-defense weapon. 
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An kditorial 





The Limp Is Becoming a Hobble 


John F. Loosbrock, Editor 


XAMINING the Air Force budget year after year, 
as we do, and comparing it with the task it is called 
on to perform (which can only be based on a similar 

examination of Soviet capabilities) leads one to wonder 
what has happened to the old-fashioned commodity called 
horse sense. Anyone who has tried to keep a growing 
family in shoes can imagine what would happen if you 
bought the same size year after year for a growing boy. 
He could still get about year after year, perhaps, but as 
the shoe pinched more and more the limp would be- 
come a hobble. 

Yet that is about what is happening to the Air Force, 
and to the other military services as well. The job gets 
bigger, but the means to accomplish it remains about the 
same. At least that is the conclusion gained after spending 
a couple of hours listening to the Pentagon’s fiscal experts 
brief the Washington press corps on the eve of the Presi- 
dent’s budget message. 

For fiscal year 1960 (July 1, 1959 to June 30, 1960) 
Congress is being asked to provide the Department of 
Defense with $40.85 billion in new obligational authority, 
as against $41.138 billion for fiscal year 1959. Expendi- 
tures for the same period are estimated at $40.945 billion, 
compared with an estimated $40.8 billion for the current 
(1959) fiscal year. 

The Air Force’s share of the pot would break down as 
follows: 


USAF BUDGET SUMMARY-—FISCAL 1960 


New Obligational 





r Authority Expenditures 
Title (in billions) (in billions) 
OPERATING COSTS 
Military Personnel $4.066 $4.058 
(Active Forces $3.964) ($3.959) 
(Reserve Forces -102) ( .099) 

Operation and Maintenance 4.426 4.349 
TOTAL OPERATING COSTS $8.492 $8.407 
CAPITAL COSTS 

Procurement $8.175 $8.224 

(Aircraft $4.409) ($4.362) 
(Missiles 2.601) ( 2.768) 
(Other 1.165) ( 1.094) 

R. ch, Develop t, 

Test and Evaluation 1.150 1.011 

Military Construction 915 1.058 

(Active Forces $ .894) ($1.041) 

(Reserve Forces .021) ( .017) 
TOTAL CAPITAL COSTS $10.240 $10.293 
REVOLVING AND MANAGEMENT 

FUNDS (none) (less $ .025) 
TOTAL OPERATING AND CAPITAL 

costs $18.732 $18.675 
AVAILABLE BY TRANSFER (less $ .050) 

TOTAL NEW OBLIGATIONAL 
AUTHORITY $18.682 


Broken down among the services, new obligational au- 
thority and expenditures estimates look like this: 


NEW OBLIGATIONAL 


SERVICE AUTHORITY EXPENDITURES 
Army $ 9.357 billion $ 9.264 billion 
Navy 11.370 billion 11.596 billion 
Air Force 18.682 billion 18.675 billion 


In addition the Office of the Secretary of Defense is 
asking for $1.441 billion in new money, including $455 


6 


million for ARPA, with expenditures expected to ru 
$1.410 billion. 

We will examine USAF figures in terms of force level 
and specific programs in a subsequent issue, as the testi 
mony develops on Capitol Hill. For the moment we wi 
content ourselves with a few words of caution as to trend 
and definitions. 

First, those who have followed the budget in past year 
will notice that the categories of appropriation and ex 
penditure have been shuffled about a bit. This is mos 
notable in the area of research and development, wher 
certain items, not spelled out, which formerly were carrie 
under procurement and other categories have now beet 
transferred to research and development and the nam 
of the category has been lengthened to “Research, De 
velopment, Test and Evaluation.” 

Second, the trend toward Jeve) budgets in terms 4 
both new obligational authority and expenditures is con 
firmed by the figures for fiscal year 1960. This is probabl; 
the most discouraging aspect of all to planners who arg 
looking ahead to the years of the missile gap. The co: 
of weapon systems is rising steadily, and the really e 
pensive ones have yet to go into big production. To 
sure, expenditures in certain areas dip a bit, as Pentago 
spokesmen pointed out, when missiles like Thor and 
Jupiter reach the end of the procurement cycle and othe 
systems like Rascal and Goose fall by the wayside. Bui 
these programs are relatively inexpensive compared t9 
those still in the development end of the cycle, such : 
Titan and Minuteman. And there is nothing in the trend 
of new obligational authority to indicate that there wi 
ever be money to pay for such systems and other new one 
coming along, in operationally safe quantities. 

Meanwhile, Congress is in a rebellious mood and thi 
budget figures are going to get a thorough working ove 
on the Hill. Complaints have already been voiced that tht 
Administration is not spending the money voted by Con 
gress last year for defense, to the tune of some S7il 
million. In discussing this point, a Pentagon spokesma 
said this unspent sum covered several items includin! 
tankers for SAC, strategic airlift, Polaris, and Regul 
missiles, and other items. Asked about the $90 millio! 
voted to speed up the Minuteman program, the Pent. goj 
budget expert said it was actually being spent, not out 0 
what Congress has voted, but “from another pocket. 
Which led one newsman to grumble, “That guy’s got mor 
pockets than Houdini’s overcoat.” 

But a look at the expenditure columns over the pas 
years indicates that the people’s elected representative 
will have a hard job thrusting their will down the Admini 

tration’s throat. Congress can vote more new obligation! 
authority than the Administration requests and _ ticket | 
for whatever programs it wishes. But new obligation 
authority is merely a license to spend, with no weight ¢ 
command. 

You can issue a hunting license to a hunter but y? 
can’t make him shoot.—ENp 
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OPERATION DEEP-FREEZE 
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? a helicopter. But the Bell HU-1A turbine-powered helicopter was FORT WORTH, TEXAS } 
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a designed and built to meet the Army’s exacting standards of per- \ 
hat the formance and maintenance. . now it is proving it. on | 
yy Con OF BELL AIRCRAFT 
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“— One of the hard-fisted Army tests for the Iroquois was the cold \ 
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Reculu chamber test conducted at Eglin Air Force Base and completed | 
pe successfully on schedule. Here it went into the climatic hangar and 
en UE . . . . . 
bout its performance was checked under simulated operating conditions i 
en .. in the deep freeze of -65°F. Now the Iroquois has gone to Canada : 
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and Alaska for actual Arctic testing. | | 
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dm inis Operational tests from the arctic to the desert .. performance and 
ey stability tests.. tests under simulated battle conditions. . logistic 
gation: support tests..the Iroquois is getting “the works” to prove its 








eight ¢ worth as a front-line vehicle. Proof again that the Army gets what 


it asks for .. equipment “Above the Best.” 
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Pe OlOlO Mm -hacs 
of power... 


Pm OlOlOMastiiss-mele 


Hoffman solar cells—lasting thousands of years—convert sunlight into electricity 
to supply power for satellites and space vehicles during entire orbital life. 


How much electrical power do you need to run a satellite’s transmitter or instrumen- 
tation system, or furnish operating power for a manned space station? 5 milliwatts? 
2,000 watts? Whatever power you'll need up there—out of reach of conventional 
energy sources—you'll be able to get... direct from the sun! 


Solar energy converters, capable of delivering 2,000 watts or more, are now feasible 
as power sources for inaccessible and remote places. 

Hoffman silicon solar cells, used in these converters, are the most practical and effi- 
cient means yet developed for converting solar energy into electricity. Already proved 


in the U. S. Navy’s Vanguard satellite, Hoffman solar cells will continue to power its 
radio transmitter as long as it orbits the earth. 


Hoffman Electronies 


Cc OR P © 8 AT 


HOFFMAN LABORATORIES DIVISION / 3740 South Grand Avenue, Los Angeles 7, California 
Missile Support Equipment - Radar - Communications - Electronic Countermeasures + Navigation 
Semiconductor Applications - Electro-Mechanical Equipment - Weapons Systems 

For more information, write Dept. 10, Hoffman Laboratories. 


Highly efficient silicon solar 
cell converts up to 10% of 
the light energy striking it 
into usable electrical power. 


ecccc ec ceeccesccccneesesseses! 


Typical solar energy con- 
verter. A panel of solar 
cells of approximately 20 
square yards can produce 
2,000 watts of electricity. 


bee ewww nnn nw ence ee ees eeeeeeeesessessesens 


Pree nena ne nnn nn nee nen nennnnnnenenennnn 





to today's and tomorrow's problem of power in outer space. 











Difference of Opinion 

Gentlemen: I have just returned from 
Russia where I traveled 9,100 miles 
while studying the Russian school sys- 
tem in completing requirements for 
my doctors degree at Boston Uni- 
versity. 

My 8,000 miles of travel on the 
TU-104 did not bear out your state- 
ment of November, page 20, that the 
TU-104 “barely struggles off the run- 
way at Moscow.” This Russian jet car- 
ties two engines with a dry thrust of 
19,000 pounds each—and the passen- 
ger load is a minor matter compared 
to the weight it was designed to 
carry. I was told by the pilot of one 
of the jets that 1,900 meters were 
required for takeoff—but in each case 
we used less than this, were fully 
loaded, and had plenty of push—no 
sluggishness. 

I’m not anxious to extol the virtues 
of the TU-104, which has many short- 
comings when compared with the 
Boeing 707, in which I’ve flown close 
to 4,000 miles. However, to attempt 
to describe the TU-104 as under- 
powered and inadequate functionally 
is a gross misstatement. This kind 
of complacency and underestimation 
could be extremely dangerous. I hope 
your sources of information in more 
critical areas are more accurate. 

Millard Harmon 
Auburndale, Mass. 


@ Guess it just depends on where 
you're sitting. Air Force’s observa- 
tions are based on first-hand experi- 
ence of a passenger who has also 
ridden in the TU-104 as well as the 
French Caravel transport and the 
Boeing 707. Compared with these two 
aircraft, he says, the TU-104 definitely 
is sluggish, and in terms of its payload 
required a long ground run before 
takeoff. Much of this run is made with 
the nose high and the wings at a very 
high angle of attack, indicating a 
critical takeoff factor. On the occa- 
sions Arm Force’s observer has ridden 
the TU-104 (also out of Moscow), 
practically none of the paved runway 
was left when the plane left the 
ground. Nineteen hundred meters 
(6,233 feet) is not a short takeoff 
distance for a jet airplane with no 
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more payload or range than the 
TU-104. As for the thrust of the AM-3 
engines in the TU-104, the Russians 
themselves announced at Zurich in 
1956 that they were rated at 14,800 
pounds static thrust at sea level. In 
the air museum in Moscow, where the 
engine is displayed, the guides tell 
visitors that the engine is rated at 
about “7,000 kilograms,” or approxi- 
mately 15,400 pounds static thrust. 
The TU-104A is in the same perform- 
ance category. The Russians have re- 
cently come up with the TU-104B 
model (see page 15).—THe Eprrors 


Jet Age Airports 

Gentlemen: The article “Airports and 
the Jet Age,” by Claude Witze, in the 
December 1958 issue of Arr Force is 
an excellent summary of the bond and 


federal aid financing problems faced 


by civil airport operators. 

It is a story which I am sure will 
give a better understanding of our 
common financial problems to Am 
Force readers, and I hope that such 
veterans as FAA Administrator E. R. 
Quesada and Pentagon officials with 
responsibilities for defense ground in- 
stallations will have occasion to read it. 

E. Thos. Burnard 
Executive Director 
Airport Operators Council 
Washington, D. C. 


Inevitable Technical Revolution 
Gentlemen: I must commend Arr 
Force Magazine on their new SPACE 
DicEst section. It is very interesting 
and informative. .. . 

I am writing this as a disgusted 
aircraft worker. Since the so-called re- 
cession began last year, the aircraft 
industry has dealt most of us a terrific 
blow. With the advent of missiles and 
jets, all the industry has done is cut 
the assemblers and other production 
workers out of their jobs. All we hear 
is that new projects are under develop- 
ment and that when they are ready 
for production we will get our jobs 
back. But it never materializes. Not as 
many production workers are needed 
to produce missiles, but there must be 
other jobs. 

I have studied aircraft and aviation 
since I was old enough to read, have 


done two tours in the Air Force, and 
lastly have worked as a production 
worker in the aircraft industry. Air- 
craft and aviation is all I know. .: . 
Presently I'm studying aeronautical 
engineering, but it will be at least two 
years before I'm an engineer. What 
can I do in the meantime? Are we to 
be left out in the cold and away from 
the work we love? ... 

Walter L. Mock, Jr. 

Los Angeles, Calif. 


@ Reader Mock’s problem is shared 
by thousands caught in the techno- 
logical revolution now under way in 
the aircraft industry. Much as we de- 
plore the budgetary neglect now dam- 
aging the force in being, we do not 
believe that money alone can halt the 
revolution or change the character of 
new weapons in the next few years. 
—TueE Epirors 


Mutual Respect 

Gentlemen: I have read with the 
greatest satisfaction your editorial con- 
cerning inactivation of the Ground 
Observer Corps in the December edi- 
tion of Arr Force Magazine. 

As is the case in all things you 
select for coverage, your piece on the 
GOC has just the right touch. Your 
comparison with the B-36—its coming 
into and going out of the nation’s air- 
power inventory without ever striking 
a blow—is as apt as it is accurate. We 
do feel that the GOC has played its 
part in deterring air attack upon this 
country. 

I wish to thank you, both for my- 
self and on behalf of the entire Air 
Defense Command, for your most ex- 
cellent and considerate treatment of 
this subject. I feel that the piece will, 
indeed, contribute to a continuation 
of the “mutual feeling of interest and 
devotion” that has grown up between 
the Air Force and the volunteers—and 
this is what we want above all. 

Lt. Col. Charles R. Stapp 
Chief, GOC Div., ADC 
Ent AFB, Colo. 


Gentlemen: I would like to thank you 

for your great tribute to the members 

of the Ground Observer Corps in the 
(Continued on following page) 
































Water! 


But prefabricated slip ring assemblies generally do! Spaces and voids, 
inherent in stacking or encapsulation of components, create natural 
“atmospheric pumps” which literally suck and trap moisture from the 
outside air into the voids, causing inter-ring leakage and lower insulation 


resistance. 


Crosstalk is phenomenally low in Electro Tec slip rings because there are 
no spaces and voids between rings. The one piece plastic blank is fully 
cured and precisely machined to exact size before the fine silver or 24K 


gold rings are electrolytically deposited. 


Slip rings manufactured by Electro Tec’s unique process* guarantee 
inter-ring resistance to be greater than 10,000 megohms} at 500 volts, 
at 95% relative humidity, values far above the minima called for in 
applicable MIL SPECS. In addition, they offer higher mechanical strength 
and stability under the severest conditions of temperature, shock and 


vibration, due to unitized symmetrical construction. 


Another of the outstanding features of Electro Tec slip rings is the 
unique molecular bond between ring and lead wire, only possible in 
electrodeposited assemblies. Slip rings of fine silver, or 24K gold, 


consistently give lowest electrical noise and longest life. 


{This minimum guaranteed figure is a function of design. Some designs are being 
manufactured with over 200,000 megohms at 500 volts at 95% relative humidity. 


*Pat. No. 2,696,570 and other patents pending. 
Write Electro Tec Corporaticn on all your slip ring applications. 


Products of Precision 
Craftsmanship 


ELECTRO TEC CORP. 


P. O. Box 37N, SOUTH HACKENSACK, N. J. 


Supposed 
To Pump 
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AIR MAIL 


December 1958 editorial entitled 
“Phase Out of a Great Effort.” We all 
consider it a privilege to have been 
able to serve as part of the air de- 
fense of our country. Certainly we 
have a better understanding of the 
vast and complex defense system of 
our nation. Therefore, we do not feel 
that we are being discarded, but are 
delighted to be able to relax because 
we know we are giving way to a better 
and more accurate system which has 
been developed to cope with today’s 
speeds and new air defense weapon 
systems. 

We will, as Group of Civilians, 
strive to continue to keep abreast of 
national defense developments and 
our deepest interest and backing will 
be for airpower. 

Mrs. Margaret Heldt, Chairman 
California GOC Assembly 
Pacific Grove, Calif. 
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Of Value to OCS 

Gentlemen: The Officer Candidate 
School wishes to thank Am Force 
Magazine for the excellent article “So 
You're at OCS Now .. .,” by Louis 
Alexander, which appeared in Decem- 
ber 1958. Its timely appearance should 
serve to increase interest by highly 
qualified airmen to submit applications 
for this training. 

The article contains information of 
much value to assist us in the orienta- 
tion of each incoming class. We would 
greatly appreciate receiving 250 re- 
print copies to use in our program. 

The staff and faculty of Officer 
Candidate School make extensive use 
of material appearing in Amr Force 
Magazine, both for personnel career 
orientation and in presentation of cur- 
riculum to the Officer Candidates. 

Col. M. C. Barnard, Commander 
OCS 
Lackland AFB, Tex. 


@ Thanks for your interest. We 
have no reprint copies of the article 
but gladly extend reprint permission. 
—THE Epirors 


For Young and Old 
Gentlemen: Have several reasons {or 
complimenting you on the fine No- 
vember issue, but I believe the main 
one is the good use to which my boy, 
Bill, put the Space Dicesr section. 
He’s a high school senior and had a 
tough assignment to do, a winner-take- 
all theme on satellites. Went to the 
library and found plenty on Red satel- 
lites but very little on our own, which 
he was assigned to exploit. Then he 
spotted your fine issue. 

Jay Vessels 

Austin, Tex. 
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CAPABILITIES FOR DEFENSE 


Westinghouse is spending $185 million 


for research and development in 1959 


HERE ARE SOME CURRENT PROJECTS... 


HIGH TEMPERATURE ELECTRICAL INSULATION. SPECIAL METALS. Westinghouse spearheads research HIGH-VACUUM RESEARCH. Extensive high-vacuumMPULSE-D 
Effective for long periods at 500° C— eventual in refractory alloys with one of the country’s largest research conducted since 1947. Current areas offopment 
applications to 1000° C now contemplated. programs in special metals. Westinghouse is nation’s investigation include electrical and chemical pump§Westing 
Demonstration motor shown above is running red principal supplier of a number of special defense-appli- ing in ultra high-vacuum range and componetifiup ne 

hot. Aircraft Equipment Department, Materials cation metals. Materials Manufacturing Department, development for large high speed pumping systems 
Engineering Departments, and Research Labora- Aviation Gas Turbine Division and Lamp Division Results being applied in advanced electronic device 
tories development. Air Arm Division and Research 

Laboratories 


acknowl 
Division 


UNDERWATER SONICS. Current Westinghouse projects being conducted in NON-ROTATING 360° RADAR ANTENNA. Only the feed point moves, Principle 
laboratories and at sea are investigating various types of “‘scatterers’’ and involved will permit economical construction of very large high-gain scanning 
their effect on the underwater transmission of sound. Also under develop- antennas. Application of inflation techniques will permit lighter-weight long-range 
ment: acoustical torpedo controls and an acoustical mine identification system. air-transportable radar. Working models already built and evaluated. Electronics 
Ordnance Department and Research Laboratories Division and Research Laboratories 
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LIGHT AMPLIFICATION, through electron bom- NUCLEAR RESEARCH. At the Westinghouse Testing INFRARED research projects include: thermal imaging | 
bardment induced conductivity. Extremely sen- Reactor, engineers are preparing high intensity radia- —working models in advanced development; ultrasen- | 
sitive. Principle especially useful for satellite tion tests on a wide range of materials to determine their sitive doped crystal detectors — advanced test models; 
feconnaissance devices. Efficient working mod- structural, chemical, and nuclear stability. This is a photo-electric magnetic detection—working model. | 
els have been developed. Electronic Tube necessary prelude to using these materials in certain Air Arm Division, Semi-Conductor Department, Mae | 


Division, Astronautics Institute and Research atomic power applications now under development. terials Engineering Departments, and Research Labore | 
laboratories Atomic Power Department atories 
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PULSE-DOPPLER RADAR is in advanced devel- 

opment in three major areas of application at 

Westinghouse. Research is continuing to open ¥ ee 
mponetifup new potentials. Westinghouse is the  . eee 888 , : 
systemsMacknowledged leader in this field. Air Arm ae "8 888 @ 
c device Division > 8 88e g 
esearch Big 








NEW DATA DISPLAY DEVICES. Electroluminescent cells, THERMOELECTRICITY. Westinghouse recently devel- | 
individually controlled, form flat picture. Model has over- oped the first efficient material to produce electricity | 
size cells for demonstration; latest techniques produce directly from heat at high temperatures (1100° C). In 
cells only 1/16” across. Similar tote board display, addition, other thermoelectric material under develop- 
capable of high-speed read-out of digital inputs, in pro- ment can be used for cooling purposes, including very | 
duction, Both devices can be erased instantly or retained light-weight applications. Forty Westinghouse scien- 
and studied for long periods. Electronics Division, Ray- tists now on this project. Materials Engineering 
escent Lamp Department and Research Laboratories Department and Research Laboratories 





For information on these and other research projects, write to Mr. E. W. Locke, 
Director, Customer Relations, Westinghouse Defense Products Group, 
1000 Connecticut Avenue, N.W., Washington 6, D.C. 


Westinghouse 


DEFENSE PRODUCTS AIR ARM DIVISION 
LOW-NOISE MICROWAVE AMPLIFICATION POE SH Tee re 
Westinghouse scientists have developed verte ELECTRONICS DIVISION 
ous low-noise solid-state amplifying devices, AIRCRAFT EQUIPMENT DEPARTMENT 
both MASER and non-linear reactance types. 


Progress in recent years was speeded by prior ORDNANCE DEPARTMENT 


years of research in low-temperature and solid- 
state physics. Air Arm Division and Research Aa 


AIRBORNE RADAR... 


The APS-67 Airborne Radar . . . designed and 
developed by The Magnavox Company in con- 
junction with the Navy Department, gives 
eyes that see by both day and night to the 
Crusader. 


The APS-67 delivers the utmost in performance 
and reliability for this Navy Fighter . . . clearly 
demonstrating The Magnavox Company’s 
ability to produce and work as prime con- 
tractor on a complex electronics project. 


MAGNAVOX capabilities are in The Fields Of Air- 

borne Radar, ASW, Communications, Navigation PRODUCTS 
Equipments, Fusing and Data Handling ... your THAT SEE BY 
inquiries are invited. THEMSELVES 
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What’s New With ye RED AIRPOWER 


Here’s a summary of the latest available information on Soviet air intelligence. 
Because of the nature of this material, we are not able to disclose our sources, 
nor document the information beyond assurance that the sources are trustworthy. 





Look for an expanded Soviet Aviation Day air show this 
year. In 1957 the show was canceled because of bad 
weather. Last year it featured little that was new, possibly 
to avoid any suggestion of saber rattling during the Middle 
East crisis. 

But lately the Russian aviation press has been taking pot 
shots at the British Farnborough show held a few months 
ago. It has been critical of the British for not displaying 
newer, more advanced aircraft and helicopters. 

Since the Russians are overdue in showing new aircraft 
themselves, and are known to have several that have been 
test flown, more or less secretly, it would appear that they 
are setting themselves up to outshine the British in 1959. 
Only a major international crisis is likely to keep them from 
putting on an elaborate display. 

* * cod 

Russia’s atomic-powered airplane probably has still not 
flown with its history-making propulsion plant. However, 
it is ready at a Soviet testing field near Moscow. The Reds 
are making every effort to get it into the air on nuclear 
power as soon as possible, but so far their haste appears to 
have made waste. 

= oe 2 

Recently released Russian figures show Soviet trade with 
non-Communist countries went up twenty-four percent from 
1956 to 1957. However, trade between the US and USSR 
in the same period fe] about nineteen percent. 

The list of products the Russians are trading shows inter- 
esting anomalies. They purchased machine tools in Italy, 
for example, but sold machine tools to India. They bought 
Egyptian cotton in large quantities, but exported cotton to 
both France and England. And while Russian bauxite (alu- 
minum) production has been expanding at a great rate in 
recent years, the ore was imported in quantity from Greece. 
The data indicates Russia is pushing its trade in an effort 
to make other countries economically dependent on her. 

< = od 

First purchase of the IL-18 transport outside of Russia 
will be by Czechoslovakia. The aircraft will be used on 
medium-range routes and will go into service this year. 
This is Russia’s second medium-range turboprop transport 
and it is similar to the Lockheed Electra, 

* 8 @ 

Ever since Marshal Zhukov was ousted as Russia’s top 
military commander last year, an all-out effort has been 
under way to strengthen Communist Party discipline in the 
armed services. 

“It should be said that Party criticism of shortcomings 
has definitely increased in the army, navy, and air forces 
of late,” Col. Gen. Golikov, Director of the Chief Political 
Administration of the Armed Forces, wrote in Pravda some 
weeks ago. “However, there are still some individual leaders 
who try to reject criticism or who accept it in word only. 
These comrades should be reminded once again that in the 
military, as elsewhere, criticism and self-criticism are con- 
stant weapons against lethargy, conceit, and complacency 
and against shortcomings in work and conduct.” 
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Bad economy of the TU-104 has caused the Russians to 
come up with another new version, the TU-104B. Also, 
much larger US jets now in operation have made the Soviet 
transport look poor by comparison. 

The original TU-104 had a seating capacity for fifty 
passengers in first-class accommodations. TU-104A had the 
same size cabin, but by going to three-abreast seating and 
other changes, capacity was increased to seventy passen- 
gers. The TU-104A is used on the Moscow-Prague run. 

Now the Russians have lengthened the fuselage of the 
airplane by about four feet and rearranged the interior to 
crowd in more seats. Payload was increased about 8,000 
pounds, according to the Russians’ own figures. 

However, there remains the question of how well it will 
perform. The TU-104A was a ground-loving airplane with 
unspectacular performance. One thing done was to increase 
greatly the already large flap area on the TU-104 wing 
(see cut). Though they haven't said so, the Reds may also 


New TU-104B will have even larger flaps than,.those shown 
on this earlier model in a photo made at Prague in 1957. 


be using an improved engine that delivers more thrust than 
the 14,800 pounds in the TU-104’s original plant. An even 
easier way to better the airplane’s performance would be to 
get some of the military-bomber weight out of it. Original 
TU-104 was some 40,000 pounds heavier than European 
jet transport designs of equivalent performance, payload, 
and range. 
* = = 

The AN-10A, a production version of the four-engine 
turboprop transport, is expected to be in service soon in the 
USSR. Noticeable modifications since the first model ap- 
peared: small vertical fins on the ends of the horizontal 
stabilizers and a sizable fin on the underside of the fuse- 
lage at the tail. Following the AN-10A will be the AN-16, 
a larger version that can handle 130 passengers. 

= ® o 

Andrei Tupolev, seventy-year-old dean of Russian air- 
craft designers, has received the Order of Lenin from the 
Presidium of the Supreme Soviet “for his contribution to 
the development of Soviet aviation.”—ENp 
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AIRPOWER in the news 


—— 


Claude Witze 


SENIOR EDITOR 


Is It the Subliminal Technique? 


Wasuincton, D. C. 

One of our distinguished daily contemporaries reports 
that the promoters of subliminal advertising have fallen on 
hard times. Subliminal projection, in case you haven’t been 
keeping up with Madison Avenue, is a process that is sup- 
posed to sell cereal or tooth paste or gasoline or what have 
you without having the potential customer know he is being 
hit by an ad. The message is flashed on a movie or TV 
screen so briefly that it registers only on the sub¢onscious 
mind. It can also come over the radio, the promoters claim, 
so softly and quickly that you don’t know you heard it. 

Well, the business of selling this way is on the rocks, 
largely because the public won’t have any such nonsense 
imposed on it as a captive audience. The promoters say 
this is a case of the man in the street just not understanding 
their techniques and intentions, but there is evidence to 
the contrary. Maybe the customer understands it too well. 

We couldn’t help thinking there was somewhat of a 
subliminal effort being made in the Pentagon on New Year’s 
Eve. That was the day the press corps was summoned to 
the front office a few hours before the bourbon and branch 
water began to flow. They were given the two Defense 
Department Directives you will find starting on page 130. 
Both of them became effective the first of the year, when 
the Defense Reorganization Act of 1958 was implemented 
and the Secretary of Defense assumed full control of the 
unified and specified commands. 

After the documents were distributed, there followed a 
long press conference with Donald A. Quarles, Deputy 
Secretary of Defense, in which we detected a subliminal 
message to the effect that there just isn’t any problem 
about roles and missions of the armed forces and no con- 
flicts. The subliminal message came through loud and clear 
to the reporters who were on guard against its influence. 

Mr. Quarles called the two papers the “Roles and Mis- 
sions Directive and the Relationships Directive.” In a flash 
he added that the first one does not make any shift in roles 
and missions as previously delineated, but only realigns 
them as required by the new command structure. The sub- 
liminal message was that there is no intention at this time 
of doing anything to clarify a badly muddled situation. In 
other words we are not moving at all in the direction of 
making some key decisions that threaten to put some mili- 
tary noses out of joint. 

The press jumped heavily on the language differences in 
the outline of functions for the Army and USAF. On our 
page 132, under Army functions in paragraph 1 (b) of the 
directive it says the Army will “organize, train, and equip” 
units for use in the air defense mission. At the top of page 
136, under USAF functions in paragraph 1 (g) it says the 
Air Force has a duty extending to “doctrines, procedures, 
and equipment” for air defense, with the additional phrase 
that USAF will “develop” these things. 

On top of this, the paper says the Army’s air defense 
duties are to be carried out “in accordance with doctrines 
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established by the Joint Chiefs of Staff,” a phrase that is 
missing from the USAF clause. The pursuit of this oddity 
by the reporters did not appear to be a case of nitpicking, 
and finally Mr. Quarles said it is possible there are ambigui- 
ties and, later, “there may be a little shading of difference.” 

He cited the memorandum on “Clarification of Roles and 
Missions” issued by Defense Secretary Charles E. Wilson 
in November of 1956. In that document the Army was told 
not to plan on operating missiles with a range of more than 
200 miles but also was given responsibility for the develop- 
ment, procurement, and manning of point-defense missile 
systems. Mr. Quarles was queried at his New Year's Eve 
party: Was the Army given responsibility for development 
of the Nike-Zeus antimissile-missile because it was con- 
sidered point defense? 

Here is his reply: 

“I can say this, that by its nature and to a degree anti- 
missile defense is point defense, because the character of 
the missile, the ballistic missile trajectory, is such that you 
have to deploy the defense some place in the general area 
of the target being attacked. ... However, one can say that 
is semantics and one does not have to rely on the Novem- 
ber 26, 1956, memorandum. The subsequent memorandum 
dealing with the Zeus authorization to the Army was a 
supplement to the November 26 memorandum, and the 
two stand together as equal and must be taken together 
as policy.” 

The Deputy Secretary said a few moments later that, 
while there has been no decision, “it is almost implicit that 
Nike-Zeus if standardized for deployment would be pro- 
cured, deployed, and manned by Army components of the 
Continental Air Defense Command.” Four questions later, 
he said there has been no decision to deploy Zeus and until 
then there is no way of knowing who will use it in the field. 

When he was all through, the subliminal message was 
quite liminal. It said the bosses will have to steel them- 
selves some day to decide who is going to use an anti- 
missile-missile, just as they will have to decide who has a 
mission in space. 


Let’s Look at the Record 


Anastas I. Mikoyan, the one-man Soviet goodwill mis- 
sion, arrived in Washington on the coldest day of the young 
winter. The thaw followed immediately, running the tem- 
perature up in such cities as Detroit, Cleveland, Chicago, 
west to San Francisco, and back again. No doubt about it, 
he is the best public relations man we have seen come out 
of Russia. 

We are equally conscious of the fact that more and more 
Americans are visiting Moscow, and it is a worthy thing. 
Everybody read with interest the observations of Minne- 
sota’s Senator Hubert H. Humphrey in his long call at the 
Kremlin. This was good, too. What is beginning to worry 
us a bit is the evident reaction of many US citizens. 

The whole thing is more and more reminiscent of the 
late 1930s with all that talk about how we could do busi- 

(Continued on page 19) 
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Higher 


faster 


training 


in Cessna’s 


T-37 





Cadets in the U. S. Air 
Force now get a faster 
introduction to jet flying. 
Sitting side by side with 
their instructors, they’re 
quickly learning to handle 
Cessna’s T-37—a new, high- 
flying trainer with the 
characteristics of a combat 
jet. As a result, cadets are 


trained faster and easier 


(at substantial savings) 
to assure America’s 
future in the air. 
Cessna Aircraft 
Company, Wichita, rewarding future your 


Kansas. Air Force offers you. 


nquire 
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Sperry’s new 


SRU-21 


broad band klystron 


has 2,000-mc tuning range combined with frequency stability under severe shock and vibration 


mw Requires less than 15 watts 
total power 

a Non-axial motion of tuning shaft 

m Low tuning torque 


This new Sperry Klystron features supe- 
rior electronic characteristics yet is so 
rugged it can withstand the severe envi- 
ronments encountered in missile and jet 
radar applications. 

The SRU-216 not only has an ex- 
tremely wide mechanical tuning range 
of 2,000 mc but also offers a very wide 
electronic tuning range from 60 to 100 
mc. Frequency remains stable even under 
severe pressure, vibration and shock 
environments. 


SPERRY ELECTRONIC TUBE DIVISION, 


This new tube makes for easier system 
design. Low power consumption means 
smaller associated equipment .. . air 
cooling is not required. Potted base 
eliminates need for pressurization. 
Design provides more linear frequency- 
to-turns ratio over tuning range. The 
optional four locations of the shaft with 
respect to waveguide flange gives design- 
ers extra flexibility. Write for more infor- 
mation on this new Sperry Klystron. 


sPtan 


SPERRY RAND CORPORATION, GAINESVILLE, FLORIDA 


Address all inquiries: Gainesville, Florida, or Sperry Gyroscope Offices in Brooklyn - Cleveland - Seattle - San Francisco - Los Angeles - New Orleans - Boston - Baltimore - Philadelphia 
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AIRPOWER IN THE NEWS 





ness with Hitler. When these reminiscences needed con- 
firmation and the thermometer was in the forties we strolled 
over to our neighbors at the Washington bureau of Life 
Magazine. We thumbed through some old issues and made 
a few notes. 

Because human charity is widely shared in editorial of- 
fices, our report will omit names, But on page 18 of Life 
for July 24, 1939, there appears this headline: “U.S. Pub- 
lishers, Who Flew the Atlantic, Return with Assurances of 
Peace.” Sure enough, there are pictures of eight prominent 
Americans. The editors of Life, no tongue in cheek, said 
these men had spent three days in Europe after crossing on 
the first flight to go to the continent by way of Newfound- 
land and Ireland. It was a route they unwittingly blazed for 
the four-engine bombers, 

How did they spend their three days? 

“As practical journalists in search of a story,” according 
to Life. The subject: “Will there be war?” 

Their virtually unanimous opinion: “There will be no 
war this year.” 

Here are some of the choice quotes from the lines be- 
neath their pictures: 

“There will be no war, but England is ready.” 

“I came back reassured.” 

“The situation has greatly eased.” 

One prominent man said he had sat next to Chamberlain 
at tea and, “I am less inclined to think there is going to be 
a war than when I went over.” 

Another, a man who bossed a major newspaper chain 
and news service, had no doubt about the enduring peace. 
He said both Anthony Eden and Lord Beaverbrook had 
assured him there would be no war. — 

A final publisher displayed the kind of journalistic skep- 
ticism of which great newspapers are made. He said he 
found a newsman in Europe who predicted there would be 
war in seven weeks. However, he continued, “my impres- 
sion is there is very likely not to be a war this year.” 

Well, there were exactly thirty-eight days between the 
time that issue of Life hit the newsstands and September 1, 
1939. 

That was the day Hitler marched into Poland. 


“Competition” From MATS? 


The Military Air Transport Service looks forward to 
a continued struggle for existence in 1959. It is a bit of 
an oddity that the advice of the Joint Chiefs of Staff, 
who determine what MATS should be, is questioned so 
avidly in this case by some of the very people who make 
money out of MATS. Some of these people run airlines 
that get most of their business from MATS contracts. 
We know of one case where a company drawing eighty-six 
percent of its profit from this source is fighting tooth and 
nail to curtail the operation of government-owned planes 
on the worldwide routes of MATS. 

Most recent outbreak, just before the first of the year, 
came from the US Chamber of Commerce, which is 
circulating a six-page MATS study. The title describes 
MATS as a “competitor of private enterprise,” neatly 
avoiding the fact that private enterprise in fiscal 1959 
alone will get about $80 million for hauling goods and 
people overseas. The Chamber says it has made progress 
in its “struggle” to cut the size of MATS’ own fleet and 
help from local Chambers is needed to continue the 
struggle this year. 

The Chamber says MATS argues that it needs a fleet 
of operating airplanes to meet national emergencies at 
a time when it would take too long to enlist the civil 
aircraft. The Chamber’s argument is that the Civil Reserve 
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Air Fleet—the airline equipment—can be ready in forty- 
eight hours, and it doubts MATS can get its own planes 
on the job much quicker than that. 

Lt. Gen. William H. Tunner, MATS commander and 
once boss of the Berlin Airlift, has been striking back in 
recent months with a smart educational effort. He has 
held a couple of seminars at Scott AFB, Ill., home of 
MATS, for top executives of the commercial carriers most 
interested in the MATS program. There were presenta- 
tions by General Tunner’s staff on such subjects as the 
mission, the industrial fund program, the current com- 
mercial contracts, and MATS operations. 

It is too bad the Chamber of Commerce was not invited. 
The facts of life were explained in terms of the problems 
MATS faces in such areas as aircraft modification, overseas 
base provisions, and the necessity for planes with long 
range. Contracts were discussed with emphasis on USAF’s 
determination to favor long-term, fixed-price, fixed-route 
deals as the best kind of business for the government and 
the carriers. It was pointed out how introduction of the 
Industrial Fund System, under which the user pays MATS 
for its service, has forced finely balanced flying programs 
with firm financial plans and operating budgets. 

Possibly most important, the work done by MATS 
during the crises in Lebanon and Formosa was described 
in detail. In the first instance, as previously pointed out 
on Capitol Hill, secrecy was vital in the first hours of the 
action when thirty-six C-124 transports were mobilized 
in Europe for emergency lift of men and supplies to the 
Eastern Mediterranean. Only MATS could have carried 
out this job. In the second case, operational deployment 
of F-104 fighters to Formosa was made possible by MATS, 
and their appearance is credited with forcing a big change 
in the program of the Chinese Communists. 

The continued effort to make Congress slash MATS 
and pour more contracts into the commercial chute should 
result this year in resolution of a basic conflict. The Army 
is screaming, almost as loudly as the Chamber of Com- 
merce, that USAF, far from having too much airlift in 
readiness, does not have enough. 

It was pointed out in Air Force Magazine last August 
that MATS is airlift in being, just as the Strategic Air 
Command is deterrence in being. If anything is needed 
at this time, it is better equipment. But the decision must 
be made by the military, rather than by the Chamber of 
Commerce. 

(Continued on following page) 
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Dr. York Looks Ahead 


Dr. Herbert F. York, who was sitting in the Pentagon 
all through the four-month hunt for a Director of Research 
and Engineering, has been appointed to the job. There 
has been no criticism of the choice and none is expected. 
The selection, in fact, was greeted with something like 
a sigh of relief from interested parties who were trembling 
in the face of the terrible alternatives that were visible. 
It was pointed out in Am Force last month that the 
longer it took to find the man, the greater the peril that 
he would be a second-rate one. But Dr. York is no second- 
rater. He is a first-rate choice, a pure scientist. He moved 
to his new job from the Advanced Research Projects 
Agency. He is a member of the President’s Science Advisory 
Committee. He is thirty-seven years old (see page 91). 

One of the fascinating facets to this appointment is the 
renewed interest it has aroused over the future of ARPA. 
Dr. York’s induction was followed at once by a press 
conference at which he was pressed against something 
that looked like a wall. What, he was asked, would become 
of the offices of William M. Holaday, Director of Guided 
Missiles, and ARPA, headed by Roy Johnson? 

Dr. York said research and engineering aspects of the 
guided missile office will be shifted to his office, along 
with the bulk of the staff. Mr. Holaday already has a 
new job as chairman of the Civilian-Military Liaison 
Committee to the National Aeronautics and Space Admin- 
istration and the Department of Defense. Demise of his 
old office of Director of Guided Missiles is one of the 
least-lamented passings in the history of military weapons 
development. 

ARPA, however, remains on the scene and Dr. York 
said, at least at one point, that it will continue because 
ARPA or something identical to it must do the job. The 
job, as he sees it, is to conduct research and development 
in areas assigned by the Secretary of Defense. The armed 
forces will continue to do their research and development, 
too, and everybody will be under the general supervision 
of Dr. York. 

A United Press reporter still was skeptical about ARPA: 
“If they gave the Nike-Zeus back to the Army and the 
Sentry program and Discoverer program back to the 
Air Force and let you supervise them, wouldn’t that take 
care of things?” 

Dr. York: “Well, ARPA is not just a name. ARPA is a 
group of people who are familiar with these programs, 
have developed a familiarity over the last few—over the 
last less than one year—and to just arbitrarily make changes 
would lose all of that, the value of having that particular 
group work on it.” 

Mr. Clark: “Aren’t you doing that with Foote’s [Paul 
D. Foote, former Assistant Secretary for R&E] office and 
Holaday’s office?” 

Dr. York: “By and large the basis of my office will be 
people from Foote’s office and Holaday’s office.” 

Mrs. Oswald: “Couldn’t the same thing be done with 
ARPA?” 

At this point Dr. York decided “it is always possible 
that these things will evolve.” Perhaps it came to mind, 
as it did to the press, that Sentry, for example, was 
originally an Air Force program and there are people in 
the Air Force who developed a familiarity with it long 
before ARPA was born as an emergency expedient. 

A press-room bull session later disclosed some reporters 
thought Dr. York intends to keep ARPA forever. Others 
thought he carefully propped open a door through which 
he can kick it, if and when he wants to. 
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A couple of weeks after Dr. York’s induction there was 
a provocative speech made in Washington by Orval Cook, 
retired USAF general and president of the Aircraft Indus- 
tries Association. About a year earlier, General Cook had 
declared there was no need for more committees, more 
agencies, more coordinators. The Pentagon reply to this 
advice was the formation of ARPA, announced on Feb- 
ruary 7, 1958. 

Now, says General Cook in early 1959, “the proper 
people in government should carefully analyze all agencies 
and departments which have large scientific and engi- 
neering staffs to determine whether we have too many 
scientists and engineers looking over the shoulders of 
other scientists and engineers. 

“.. . unnecessary checks and counterchecks, through 
many administrative layers, only add confusion, and waste 
the one irreplaceable factor—time.” 

Dr. York says he is here to speed things up, to expedite 
research, make sure the field is covered, and cut out 
duplication. We hope he does these things and takes 
some advice from General Cook on how they can be 
accomplished. 


Digging for the Fiscal Facts 


For all the serious work put in on the federal budget and 
the storms that are stirred up over what it will provide, it 
is a little incredible how some of the facts are transmitted 
to the public. Each year, on the Saturday before the White 
House sends the budget to Congress, there is a head- 
knocking session for the press in the Pentagon. The mate- 
rial is for use without attribution, is intended to ensure 
intelligent discussion of the defense budget in the following 
Monday afternoon’s papers. 

The Seminar on fiscal 60, which met a few hours before 
this issue of Arr Force went to press, was no different 
from the others we have attended in past years. There were 
the usual fatuous questions from people like the lady re- 
porter who could not understand why there is no provision 
for the Army, Navy, and Air Force to pay the new in- 
creased tax on motor fuel. There is always the reporter who 
tries to nail down a Defense Department statistician on the 
prospect for a new Reserve Armory in East Overshoe, Ohio. 

On the more solid side, this year we uncovered some 
interesting arithmetical sleight-of-hand. President Eisen- 
hower, it was pointed out, said in his State-of-the-Union 
message we are spending close to $7 billion on missile pro- 
grams in fiscal 1959. The Defense Department’s figures 
show anticipated expenditures of $3.3 billion, expected to 
hit $3.8 billion in fiscal 1960. How, please? The answer is 
that the White House total included everything that goes 
into the weapon systems, submarines for the Polaris, tenders 
for those submarines, and supplies for those tenders. It 
counted the cement poured at USAF missile bases, the 
countdown machinery, and the station wagons that carry 
observers out to the Atlas gantry crane. 

Other queries brought out that USAF’s Minuteman ICBM 
program was accelerated last year, as Congress demanded, 
but the money provided for the purpose has not been spent 
because the Pentagon had cash left from another project. 
It appeared there are even some members of the Armed 
Services Committees on the Hill who don’t know that. 

At this writing it is too early to provide a sensible com- 
mentary on the new budget and the arguments raging 
around it. We are looking forward to a noisy but fasci- 
nating storm. Whatever its failing, we think the American 
people should thank their stars for the Washington press 
corps and its insatiable and impolite curiosity.—ENp 
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New | 
NASHVILLE Division 


Structures for tomorrow’s 
aircraft and missiles 


Manufacturing Corporation has created 
a new division at its Nashville plant 
devoted to design, development and 
production of aircraft and missile 
structures and assemblies. 


To make ready for the future, Avco | 
| 


Avco’s new Nashville Division (formerly 
a part of the Crosley Division) boasts 
an enviable 17-year record of building 
components for some of the country’s 
most important aircraft, including 

the B-52, B-47 and B-36. 


Today it produces components for 
these aircraft: 


Convair 880 jet airliner—horizontal and 
vertical stabilizer; wing tip, leading 
and trailing edges and flaps. 

C-130 Hercules transport—complete 
empennage. 

F-102 Delta Dagger—wing trailing edge. 

F9F Cougar—horizontal stabilizer, 
flaperons and flaperettes. 


Looking ahead, the Nashville Division 
has prepared itself to contribute to the 
Mach 8 aircraft and Mach 10 missiles 

that soon will go into production 

as part of the nation’s defense effort. 


The Nashville Division’s skilled 
personnel have demonstrated their 
know-how in producing Avcomb, 
contoured stainless steel honeycomb 
= » panels. They long ago proved 
a 9H themselves in the production 
it ON B. of aluminum honeycomb 
structures, and other advanced 
manufacturing techniques, such as 
metal bonding and chemical milling. 
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y- Vo oO Avco/Nashville: 
as proven...ready for tomorrow 
Nas Avi 4 F od For further information, write: 


General Marketing Manager—Structures, 
Nashville Division, Aveo Manufacturing 
Corporation, Nashville, Tennessee, 





MORE POWER », 


* 


offici: 


adde 
tude 


Orenda Engines Limited 
salutes the 50th Anniversary 
of powered flight in Canada 
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USAF Lockheed F-104 Starfighters of the Air Defense 
Command set seven new time-to-climb records at Point 
Mugu, Calif., last December 18. Holder of the world’s 
speed record of 1,404 mph, and the world’s altitude record 
of 91,243 feet, the Starfighter became the first airplane 
to hold records in all three categories. 

Two Western Air Defense Force pilots, Ist Lts. William 
T. Smith of Mount Carmel, Conn., and Einar N. Enevold- 
son of Moses Lake, Wash., both of the 538th Fighter- 
Interceptor Squadron, set the time-to-climb marks with 
skyrocket zooms into the stratosphere. The 538th, at 
Larson AFB, Wash., is a unit of the 25th Air Division 
(Defense) with headquarters at McChord AFB, Tacoma, 
Wash. As timed by National Aeronautic Association 
officials, the new records are: 


METERS OLD RECORD NEW RECORD 

3,000 44.39 sec. 41.85 sec. 

6,000 1 min. 6.13 sec. 58.41 sec. 

9,000 1 min. 29 sec. 1 min. 21.14 sec. 
12,000 1 min. 52 sec. T min. 39.9 sec. 

15,000 2 min. 36 sec. 2 min. 11.1 sec. 
20,000 none 3 min. 42.99 sec. 
25,000 none 4 min. 26.03 sec. 


The runs were made with two flight profiles. For the 
five lower-level marks, the Starfighters thundered down 
the Point Mugu runway, gained all possible speed before 
takeoff, then pulled up sharply to roar skyward with the 
added boost of afterburner thrust. In the two high-alti- 
tude climbs the Starfighters were pulled off the runway 
as quickly as possible, leveled off at a moderate altitude 
to gain speed in a forward dash, and then streaked up- 
ward in a rapid climb. 

Other record-setters, Starfighter pilots Capt. Maurice 
A. Shaff, Jr., from Urbana, IIl., and Capt. Bruce D. Jones, 
from Lodi, Calif., both of the 538th Fighter-Interceptor 
Squadron, proved that F-104s can scramble, intercept, 
and destroy a target plane 172 statute miles away and 
flying at 35,000 feet—all in less than nine minutes. 


Two SM-75 Thor IRBMs were fired 3,000 miles apart, 
from Cape Canaveral in Fla., and from newly activated 
Vandenberg AFB range in Calif., last December 16. The 
Vandenberg firing, the first at the new SAC missile train- 
ing center, was conducted by a regular Air Force crew. 
The missile blasted off eleven minutes after fueling was 
begun. Both tests were full-range firings of the 1,500-mile 
missile, and no attempt was made to recover the nose 
cones. Both missiles were reported to have gone the full 
distance, 1,500 miles, to preselected target areas. 


The contract for the J-83 engine, which has been under 
development at Fairchild Engine & Airplane Corp., Deer 
Park, Long Island, N. Y., has been canceled by USAF. 
The J-83 engine was primarily designed to be the power- 
plant for the ground-launched Goose decoy missile, which 
was canceled last month. 


First prize of $350 in the seventh annual Air Force 
short-story contest went to Maj. William E. Carigan, Jr., 
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stationed at Headquarters, Iceland Air Defense Force, 
Keflavik, Iceland, a MATS activity. Capt. Ralph D. Mes- 
ser, assigned to March AFB, Calif., received the second 
prize, $250. Third prize, $150, went to Airman Donald 
G. Connant of USAF Security Service. Capt. Thomas J. 
Slaybaugh, Hq. MATS, Scott AFB, IIl., won the fourth 
prize, $100, and Lt. Thomas A. Buckner III, Alaskan Air 
Command, was awarded the $50 fifth prize. 

Judges for the contest were John Cheever, short-story 
writer and author of the Wapshot Chronicle; Virgilia 





MB-1, the Genie, Douglas air-to-air, rocket-powered missile, 
carrying a nuclear warhead, is carried under the wing of 
a Northrop F-89J Scorpion. The Genie can also be stowed 
in the missile bay of the F-101, F-102, or F-106. Some 
units of ADC already are equipped with the nuclear Genie. 


Peterson, book reviewer and lecturer; Bennett Cerf, pub- 
lisher, panelist, and author of Reading for Pleasure; Clay 
Blair, Jr., Saturday Evening Post editor and author of 
Beyond Courage; and Nancy Hale, author of Heaven and 
Hardpan Farm. - 


A Douglas C-133 Cargomaster of the Military Air 
Transport Service airlifted the heaviest load in the history 
of aviation on December 16 of last year at Dover Air 
Force Base, Del. The 275,000-pound four-engine turbo- 
prop transport lifted 117,900 pounds of payload to an 
altitude of 10,000 feet. Operation Big Lift, commanded 
by Brig. Gen. Robert J. Geowey of the 1607th Air Trans- 
port Wing (Heavy), far exceeded the previous record of 
78,089 pounds airlifted in September 1958, and is al- 
most three times the former world record made by a Soviet 
TU-104 in 1957. 

The record airlift was officially certified by the National 
Aeronautic Association’s Carl R. Wheeley, who checked 
the weighing of the load and was on board the C-133 
during the fight. The NAA is the US representative of 
the Fédération Aeronautique Internationale, which must 
certify the flight before it is established as a world record. 


New Officers: Thomas G. Lanphier, vice president and 
assistant.to the president of Convair Division of General 
(Continued on following page) 
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Maj. Gen. Solin Henebry 


James T. Pyle 


Dynamics Corp., was reelected to serve a sixth consecutive 
term as president of the National Aeronautic Association. 
Also reelected were Miss Jacqueline Cochran, Ist vice 
president; Mrs. M. T. Davis, Secretary; Edward C. 
Sweeney, Treasurer; Charles §. Logsdon, Executive Secre- 
tary and assistant secretary-treasurer. 

The Council of the International Civil Aviation Organi- 
zation, a specialized agency of the United Nations, has 
selected Ronald M. Macdonnell, Deputy Under-Secretary 
of the Canadian Department of External Affairs, to be 
Secretary General of the ICAO. Mr. Macdonnell will suc- 
ceed Carl Ljungberg of Sweden as Secretary General at 
the twelfth session of the ICAO assembly, which will be 
held in San Diego next June. 

William Littlewood, Vice President for Equipment Re- 
search for American Airlines and IAS Honorary Fellow 
for 1957, was elected President of the Institute of the 
Aeronautical Sciences for 1959, succeeding Edward C. 
Wells, Vice President and General Manager of the Sys- 
tems Management Office of Boeing Airplane Co. Little- 
wood has been a director of the Cornell Aeronautical Lab- 
oratory since 1948 and received the Daniel Guggenheim 
Medal for 1958. 


James T. Pyle, Administrator of the Civil Aeronautics 
Administration since 1956 (see cut), was chosen by Presi- 
dent Eisenhower to be deputy to Elwood Quesada in the 
new Federal Aviation Agency that has absorbed the CAA, 
the rule-making functions of the Civil Aeronautics Board, 
and most of the Airways Modernization Board. Mr. Pyle 
came to Washington in 1953 on the staff of the Assistant 
Secretary of the Navy after many years with Pan Ameri- 
can Airways and World War II duty with the Navy. He 
became deputy chief of the CAA in 1956 and adminis- 
trator later that year. 

Other FAA aides appointed recently: 

J. Gordon Bennett, who was executive assistant to Mr. 
Quesada when he was Special Assistant to the President, 
has been named Special Assistant to the Administrator. 

Alan L. Dean, who was a senior management analyst 
with the Bureau of the Budget, will be the Assistant 
Administrator. 

John R. MacKenzie, who served as Congressional Liai- 
son Officer for the Department of Health, Education, and 
Welfare, has been named Chief of the Office of Legislative 
Liaison. 

William B. Davis, who was Deputy Administrator of 
the CAA, to be Director of the Flight Standards Bureau. 

David C. Thomas, formerly director of the CAA Office 
of Air Traffic Control, will be director of the FAA Bureau 
of Air Traffic Management. 
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Maj. Gen. Clements Me- 
Mullen, USAFR, died on 
January 9, at Lackland 
AFB, Tex., after a long ill- 
ness. General McMullen’s 
air career began when he 
enlisted in the Army in 
1917 and was assigned as 
an air cadet. Among his 
World War II service was 
command of the Far East 
Air Service Command, 
when General Kenney -de- 
scribed him as “tops in the 
- - « field and a personal 
friend of twenty-five years’ 
standing.” General McMul- 
len was an active civic 
worker and a member of 
the AFA for eleven years. 


Maj. Gen. Clements McMullen 

Maj. Gen. John P. Henebry, USAFR, who was presi- 
dent of Skymotive, Inc., in Chicago, IIl., is now president 
and a director of the Chicago Barrett Corp., engaged in 
engineering, development, and manufacture of electronics, 
electromechanical, and electrochemical products, with 
its plant in Lyons, Ill. General “Jock” Henebry (see cut) 
served with the Air Forces in the Pacific in World War II 
and commanded the Combat Cargo Command, 315th Air 
Division during the Korean War. He was president of the 
Air Reserve Association before it merged with AFA in 
1953; he served twice as chairman of the Air Staff Com- 
mittee on Reserve Policy; he is a charter member of AFA, 
served three times on the Board of Directors, and was 
AFA President in 1956-1957. General Henebry is cur- 
rently Chairman of the AFA Board of Directors. 


STAFF CHANGES ... Brig. Gen. William R. Large, 
Jr., former Assistant CinC SAC, SAC-Mike, Inglewood, 
Calif., is now Comdr, 706th Strategic Missile Wing, SAC, 
Francis E. Warren AFB, Wyo. .. . Brig. Gen. Don Coup- 
land, who was Deputy Comdr for Ballistic Missiles, San 
Bernardino AMA, has become Director of Logistics Sup- 
port Management at the same station. 

At AMC, Wright-Patterson AFB, Ohio, Brig. Gen. John 
C. McCawley has been reassigned from duty as Chief, 
Manpower and Organization Division, Hq. AMC, to be- 
come Inspector General, replacing Brig. Gen. Donald L. 
Hardy, who will be Director of Personnel and Support 
Operations, AMC. The former Personnel and Support 
Operations Director, Maj. Gen. Paul E. Ruestow, will 
command the Middletown AMA, Olmsted AFB, Pa. 

Brig. Gen. Charles E. Jung, Deputy Comdr, Oklahoma 
City AMA, Tinker AFB, Oklahoma City, Okla., has been 
reassigned as Comdr, Dayton AF Depot, Gentile AF Sta- 
tion, Dayton, Ohio. . . . Brig. Gen. Lewis L. Mundell 
has been promoted from Deputy Comdr, San Antonio 
AMA, Kelly AFB, Tex., to Comdr, succeeding retiring 
Maj. Gen. Thetus C, Odom. 

Brig. Gen. Joseph H. Moore, CofS, Ninth AF, TAC, 
Shaw AFB, S. C., has been assigned as Comdr, 4th 
Tactical Fighter Wing, Seymour-Johnson AFB, Goldsboro, 
N. C.... Brig. Gen. George S. Cassady and Brig. Gen. 
Marcus F. Cooper have been assigned to the new Federal 
Aviation Agency, Washington, D. C. General Cassady, 
who had been Deputy Comdr, Eastern Transport AF, Fort 
Myer, Arlington, Va., will be Deputy -Director of the 
Bureau of Air Traffic Management of FAA; and Geneial 
Cooper, Comdr, AF Flight Test Center, Fort Myer, 
Arlington, Va., will be Assistant Administrator of the 
Office of Plans and Requirefhents, FAA. 


—MIcHAFEL B. MILLER 
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One or many, in clouds or clutter... nothing will elude 2.2 S =F oy 
’ : . SO 
GENDARME, LMED’S new *Airborne Early Warning and Con- 
trol radar. New AMTI (Airborne Moving Target Indication) 
and Pulse Compression techniques sharply curtail sea Progress /s Our Most Important Product 
Clutter, improve target detection. New “built-in” height 
finding provides a truly 3-D search system. New data G E N E 2 A L E LE C T F { C 
processing methods insure completely automatic opera- 
tion. For further news on LMED’s detection developments 


LIGHT MILITARY ELECTRONICS DEPARTMENT 
write for brochure: “Airborne Detection . . . in Search of FRENCH ROAD, UTICA, NEW YORK 
Time,” Dept. 7A. 
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OFFICIAL CONVENTION HOTELS—Pictured above are the twenty-one hotels, of the more than 300 in Miami Beach, that 
have set aside some 3,000 rooms for AFA’s 1959 National Convention and Aerospace Panorama. All twenty-one of the 
hotels are air-conditioned, each has an ocean beach and a swimming pool, and all are located within a five-minute cab ride 
of the Auditorium and Exhibition Hall, where the Panorama and many of the Convention events will be held. The numbers 
on the map above indicate the location of the hotels along Collins Avenue, main thoroughfare of Miami Beach. Most of 
AFA’s hotels are new, all are first class, and it would be difficult to suggest a “best one”—they are all good. 
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Make your Hotel Reservation Now for 
AIR FORCE ASSOCIATION’s 1959 


Gonvention and Aerospace Panorama 


MIAMI BEACH, FLORIDA e SEPTEMBER 3-4-5-6 


AFA Convention Hotels WENTY-ONE Miami Beach hotels have set aside more than 3,000 
Rates ‘i for the Air Force Association’s 1959 National Convention and 
— suecicl win | LB/R| 2878 Aerospace Panorama, which will be held September 3-4-5-6. If the 
a sume Ad 3,000 rooms run out, it will present no problem—Miami Beach boasts more 
DI LIDO $12 | $12 | $28 | than 300 hotels. Actually, the Beach is like one big sprawling hotel; many 
SHELBORNE $10 | $12) | $15 | $45 of the hotels are next door to each other, some only a short block away. 
NAUTILUS $8 $10 | $22 | Miami Beach hotels are not large, in terms of numbers of rooms each. 
SHORE CLUB | $7-8 | $7-8 | $15 | $22 Most of the hotels on the Beach have around 300 rooms; only a few have 
RONEY PLAZA | $8-12 $10-16, $30 | more than 500. Just two hotels have set aside 300 rooms for AFA; the others 
ALGIERS $9-11 | $11-13) $26 | from 100 to 250 rooms each. This means that those attending the Conven- 
SEVILLE $10-12) $14 | $28 tion and Panorama will be staying in more hotels than at any previous AFA 
SEA ISLE $8-10 | $12. | $20 Convention; however, they actually will be closer together than in any 
SANS SOUCI | $12 | $12 other city. 
SAXONY $9-10 | $11-12 A big change will be made in the 1959 Convention schedule. You will 
VERSAILLES $10 | $10 note that the dates are September 3-4-5-6—Labor Day weekend—Labor Day 
CADILLAC $8 $10 being the 7th. Actually, the official program will cover only three days— 
CROWN $8 $10 | $20 Thursday, Friday, and Saturday, September 3, 4, and 5. There will be an 
LUCERNE $8 $10 | $25 AFA Leaders meeting and a Board of Directors meeting on Tuesday, Sep- 
SAN MARINO | $8 $10 | $24 tember 2, and the Panorama will remain open to the public on Sunday, 
EMPRESS $8 $10 | $20 September 6. This schedule will make it possible to attend the entire Con- 


corneal Wetted tenedl Tare vention, travel on Sunday, and spend Labor Day at home. 
SORRENTO $8-12 | $8-12 | $20-24 


FONTAINEBLEAU! $16-22| $16-22) $40-45 . 
ite tae | eee | otien CLIP & MAIL YOUR RESERVATION TODAY! 


MONTMARTRE $12-16| $12-16| $28-32 


























Single Rooms Scarce 1959 Air Force Association Convention & Panorama 


As is the case in most resort cities, 
Miami Beach hotels have very few 
single rooms. Some hotels have double 
rooms (one large bed), but most of 
the rooms are twins (two beds). A 
limited number of double and twin 
rooms are available, for single occu- 
pancy; however, it is hoped that the 
majority of persons will arrange to 
share a twin room. 


Type or Print RANK, IF 
NAME_ MILITARY 








ADDRESS 





CITY & STATE 








Ist Choice Hotel 2d Choice Hotel 3d Choice Hotel 











Type Room—Be specific on double or twin room. Desired Rate 


Send your reservation to: 


AFA HOUSING BUREAU 
P. O. BOX 1511 
MIAMI BEACH, FLORIDA 





Others Sharing Room 





Arrival Date and Hour Departure Date 
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HERE is the very real possibility that, if present trends 

continue, the Soviet bloc will within a few years have 
a decisive military advantage over the United States and 
its allies. This frightening possibility arises not only from 
the intensified military development efforts of the Soviet 
Union but also from serious limitations and lags in US 
defense concepts and programs. . . . 

In spite of many reassuring statements, the feeling per- 
sists that the position of the non-Soviet world, and notably 
of the United States, has been materially weakened by 
the inadequacy of its response to the ever-growing chal- 
lenge of the Communist bloc. The longer this process is 
allowed to continue, the greater [the] peril... . 

There seems still to be little recognition of the fact 
that, desirable as a balanced or approximately balanced 
budget is in normal times, to seek it above all else in the 
circumstances of today may prove the prelude to disaster. 
For this is no peacetime budget with which the American 
people are presently concerned. It is a budget to ensure 
the successful conduct of US foreign policy under the 
conditions of the “cold war.” And, although this would 
be far less burdensome than the budgetary exactions of a 
“shooting war,” it is a profound mistake to think that 
expenditures can prudently be held in the straitjacket which 
peacetime fiscal measures would properly impose. 

The argument is often heard that the United States 
cannot afford even the present inadequate level of defense 


What Is the Price of Survival? 


expenditures and that, if it is long continued, the Ameri- 
can economy will collapse, thereby enabling the Soviets 
to triumph without war. Hence, it is concluded, the best 
defense against the Communist threat of world domina- 
tion is a reduced and balanced US budget. It is high time 
that the American people realized the dangerous fallacies 
inherent in this argument. . . . The United States could 
afford substantially higher budgetary expenditures if na- 
tional economic policies were adopted which would en- 
able the American economy to achieve more of its truly 
enormous growth potential. With an adequate rate of 
economic growth, the US economy could afford a larger 
budget not only for increased military defense expendi- 
tures but also for the greater social capital investments 
necessary to sustain economic growth. With little less 
than national survival at stake, it would be a critical mis- 
take to make a fetish of arbitrary . . . limitations. 

But the argument against adequate military expendi- 
tures contains another fallacy, even more dangerous. For 
it must by now be obvious to every open-minded Ameri- 
can that the successful conduct of US foreign policy at a 
time when all the cherished values of Western civilization 
are challenged as never before depends upon the ade- 
quacy of American military preparedness. . . . 

—From National Planning Association’s “An Adequate 

Military Shield for US Foreign Policy,” issued at 
year’s end, 1958. 





The State-of-the-Union Message 


RANTED that the President’s first message to Con- 

gress is bound to be rather general in character, 
what the President had to say on Friday throws very 
little light indeed on the state of the union. He said in 
effect that we are “ceaselessly challenged” and that in 
meeting this challenge all that we can afford to do, with- 
out raising taxes, is all that we need to do. 

This is a remarkable coincidence—that we are able to 
meet so great a challenge without any additional effort 
and sacrifice during the coming fiscal year, and that in 
the following year we may be able to relax and to reduce 
taxes. We are confronted, said Mr. Eisenhower, with a 
question which is “as old as history,” whether a govern- 
ment based upon liberty can endure when it is ceaselessly 
challenged by a dictatorship with growing economic and 
military power. And what is the answer to this question 
which is as old as history? It is that we can indeed endure 
by doing no more than we are doing now. 

But just what is the use of asking this tremendous 
question about whether we can endure if the answer is 
that we are already doing all that is necessary? The ex- 
planation, I am afraid, is that the President is trying to 
ride two horses at once—to be hard when he talks to 
Moscow and soft when he talks to our own people. We 
are to defy the challenge abroad and reduce taxes at home. 
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This does not sound as if the President expected the 
nation to take the ceaseless challenge very seriously. For 
if it is true, as in fact it is, that the Soviet Union is chal- 
lenging us with “an economic and military power of great 
and growing (italics supplied) strength,” how is it con- 
ceivable that we can look forward to a tax reduction jus! 
before the coming national presidential election? This is 
the kind of softness and self-indulgence which is “as old 
as history,” and again and again in history has meant the 
ruin of great states. 

To be hard on the outside and soft on the inside is to 
invite trouble. For this is a changing world in which 
the power and the influence of the challenger are growing. 
We cannot long hope to succeed in meeting this challenge 
by a policy of standing pat in all things—on all of our 
positions abroad and on our efforts at home. 

The right position is that of Churchill’s when he said 
“we arm to parley.” We should arm more strongly and 
we should negotiate more readily. We should be not in- 
flexible, but we should be tough, remembering that what 
is inflexible is usually brittle. 

—Walter Lippmann, from his column, “Today and To- 
morrow,” January 13, reprinted with permission of 
the New York Herald Tribune, copyright 1959, the 
New York Herald Tribune. 
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CAN SAVE YOU TIME AND MONEY 


Do you still think of Air Freight for emergencies 
only? Then it’s time you surveyed the facts. 
Scheduled Airlines Air Freight can save you days 
... Sometimes weeks... and actually cost you 





LESS than the fastest surface shipping. 


Scheduled Airlines Air Freight gives you hidden 
savings in storage and insurance costs with less 
damage and pilferage enroute. You will find that 
packing and crating are simplified because corru- 
gated cartons may be used in many cases instead 
of expensive wooden crates. And just one govern- 
ment bill of lading: covers the entire movement 
over the routes of as many airlines as needed. 


THE CERTIFICATED 


AAXICO AIRLINES 
ALLEGHENY AIRLINES 
AMERICAN AIRLINES 
BONANZA AIR LINES 
BRANIFF AIRWAYS 
CAPITAL AIRLINES 
CENTRAL AIRLINES 


CHICAGO HELICOPTER AIRWAYS 
CONTINENTAL AIR LINES 

DELTA AIR LINES 

EASTERN AIR LINES 

ELLIS AIR LINES 

THE FLYING TIGER LINE 
FRONTIER AIRLINES 





PRIORITY SHIPMENTS... 


Scheduled Airlines 





LAKE CENTRAL AIRLINES 
LOS ANGELES AIRWAYS 
MACKEY AIRLINES 
MOHAWK AIRLINES 
NATIONAL AIRLINES 
NEW YORK AIRWAYS 
NORTH CENTRAL AIRLINES 


Put these shipping advantages to work for you by 
sending rush and routine shipments via economi- 
cal Scheduled Airlines Air Freight. 





Compare Rates: A 200 Ib. shipment of auto 
parts from Atlanta to Cleveland — 


By the fastest surface shipping ....... $17.66 
By SCHEDULED AIRLINES AIR FREIGHT . $15.95 


(Pick-up and delivery included in each case.) 











For full information, call the Scheduled Airlines 
serving your part of the country. 


ce tre U.S. A. — 





RIDDLE AIR LINES 
SOUTHERN AIRWAYS 
TRANS-TEXAS AIRWAYS 
TRANS WORLD AIRLINES 
UNITED AIR LINES 
WEST COAST AIRLINES 
WESTERN AIR LINES 


NORTHEAST AIRLINES 

NORTHERN CONSOLIDATED AIRLINES 
NORTHWEST ORIENT AIRLINES 
OZARK AIR LINES 

PACIFIC AIR LINES 

PACIFIC NORTHERN AIRLINES 
PIEDMONT AIRLINES 

















Preserver of Peace... 


Air Force 
“Sunday 


Punch" 


Boosted into space by the fiery thrust of three 
huge rocket engines, the seven-story Atlas inter- 
continental ballistic missile roars upward from 
its Cape Canaveral launching pad. Quickly it 
sheds the frost encrusting the liquid oxygen 
tank and races to its predetermined destination 
in the far reaches of the globe. In its size and 
range and capability, the Air Force Atlas is a 


commentary, for all the world to heed, of the ne- 
cessity to maintain the peace. RCA’s Missile and 
Surface Radar Department has been privileged 
to design and develop ground check-out, launch 
control and cabling equipment as a major sub- 
contractor to Convair (Astronautics) Division 
of General Dynamics Corporation, the Atlas 
prime weapons systems contractor. 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 
CAMDEN, N. J. 


Tmk{s) ® 

















On Scientific Advances 


iF MUST be appreciated that the greatest advances in 
fundamental science are almost always traceable to the 
work of a single exceptional individual. There is no substi- 
tute for talent; neither two men nor ten of lesser abilities 
cin be expected to achieve what can be accomplished 
by a superior individual. While this is not always ex- 
plicitly recognized, and the promise of a research effort 
is often related to its budget and its population, a very 
brief examination of the past is sufficient to emphasize 
the overwhelming importance of individual quality. 

Another requirement for success in research is consis- 
tency of support. Most programs of fundamental research 
do not involve large levels of expenditure, at least in the 
terms which are becoming familiar to the Department of 
Defense, but success almost always depends upon the 
continuous provision of funds for a stable level of effort 
during the whole period in which the research program 
can profitably be pursued. A relatively small stable pro- 
gram is likely to yield much better results in absolute 
terms—and tremendously greater value per dollar ex- 
pended—than will a program involving much more money 
_ spent in stop-and-go fashion. 

Not only is continuity of financial support required; 
consistency in the manning of a fundamental research 
effort is also very desirable. In defense industry, there are 
often emergencies in military development programs 
which appear to demand the assignment to the task of 
every available individual, and these recurrent “flaps” are 
frequently permitted to disturb the assignment of senior 
technical people to programs of fundamental research. 
Of course, doing the main job successfully is of primary 


importance, but both the research director and the mili- 
tary customer should clearly recognize the immense im- 
portance of the long-range fundamental work, as well as 
that of the more immediate work on weapons develop- 
ment. 

Finally, [there is] a rather surprising requirement for 
successful industrial prosecution of fundamental research. 
Before being connected with research in industry, I would 
not have guessed that this requirement existed. I refer to 
the keen desire of the industrial research worker to see 
practical applications made of the advances in knowledge 
to which he has contributed. This is a bit of contradic- 
tion; we defined fundamental research as being work 
undertaken without immediate regard to application. Now 
I am asserting that vigorous attention to applying the 
results of fundamental research is an important factor in 
mounting and sustaining a successful and effective re- 
search program. And so I believe it to be. While the re- 
search scientist cherishes his “ivory tower” in the sense 
that he wants proper working conditions and freedom 
from day-to-day demands on his purposes and efforts, at 
the same time he is aware that he is part of a technical 
industry and he desires to contribute to the advancement 
of that industry. The industrial research laboratory should 
never be too far out of the main stream of progress in 
the industry supporting it, and which it supports. .. . 

—From an address by Dr. Louis N. Ridenour, Assistant 

General Manager, Research, Missile Systems Division, 
Lockheed Aircraft Corporation, Sunnyvale and Palo 
Alto, Calif. Presented at the Fortieth Meeting of the 
American Ordnance Association, December 3, 1958. 





Those Secret Experiments 


HE almost universal delight at the triumphantly orbiting 
Atlas surely will all but drown out any misgivings in- 
_spired by the way in which the Defense Department han- 
dled the information about it. If propaganda consequences 
are all that interest us, a strong case can be made out of 
the public-relations operations. The very element of sur- 
prise contributed, no doubt, to world excitement over the 
launching, and therefore multiplied the impact. 

But is propaganda all that we are interested in? And 
ought we to achieve propaganda successes by means that 
menace the survival of free institutions and eliminate all 
the ordinary checks that a popular government has on gov- 
ernmental integrity, efficiency, and economy? 

When the government announces in advance details of 
its plans and expectations, it does run the risk that its offi- 
cers will be exposed to criticism if plans are not carried 
out or expectations are not realized. Propaganda defeats 
then are suffered. They are made infinitely worse, of course, 
if boasts are made about what we intend to achieve. The 
advance boasts ought to be avoided, but should all advance 
information be withheld or suppressed? Is there not some- 
thing to be gained from thoughtful reporting of the meaning 
of such achievements—very difficult in the circumstances of 
Atlas—or from maintaining our reputation abroad for candor 
even about our failures? 

Millions, even billions, of dollars are involved in these 
programs. Should citizens have no check on the honesty or 
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efficiency with which they are carried out? Under the Atlas 
system, an agency might make a hundred unsuccessful 
orbit efforts and explain them all away as routine testing 
shots. No one except those having access to classified infor- 
mation would know of the waste involved. No one but a 
privileged élite would know that equipment costing billions 
was improperly designed or constructed. 

The knowledge in any case must be limited, but is it safe 
to throw the cloak of secrecy about fallible human beings 
having the disposition of such enormous sums of money? 
Citizens pay for the failures. Have they no right even to 
learn of them? 

There is another risk. Science now has the capacity to 
launch experiments involving real threats to human life, in 
this country and elsewhere. Is it safe to put into the hands 
of a few persons, operating secretly, the power to under- 
take experiments that might change the environment of the 
whole human race, without even an intimation to ordinary 
citizens? 

The people of a democratically governed country need 
to know in advance enough about such experiments to be 
able to judge, afterward, whether they succeeded or failed; 
and they need to know enough about them to make deci- 
sions within lay competence on whether society wishes to 
take the risks involved in ventures that might imperil man- 
kind.—Washington Post and Times Herald, December 21, 
1958. 
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Arr Force/Space Dicest and the Air Force Association 
this month welcome aboard a new West Coast sales 
manager, Harold L. Keeler. Keeler (see cut) joins AFA 
from the Los Angeles in- 
dustrial management and 
marketing firm of Crom- 
well & Riley, of which he 
was vice president. He 
brings with him more than 
twenty years’ experience 
in sales promotion, market 
research and related areas. 
Keeler spent eleven years 
with McGraw-Hill Publi- 
cations and five each with 
the Wall Street Journal 
and Philip Andrews Pub- 
lishing Co. He dealt with 
major airframe and sub- 
contractor advertising for 
the last concern. Keeler, who studied at the University of 
Wisconsin, belongs to the National Industrial Advertising 
Association and the Los Angeles Chamber of Commerce’s 
Industrial Marketing Conference panel. 

Amr Force/Space Dicest’s other West Coast sales rep- 
resentative, Hugh K. Myers, remains on the job along 
with Keeler at the Los Angeles office. 


Ww 


The glimpse into USAF’s “Head Shed” in last month’s 
issue of Air Force (pages 42 and 43) has aroused our 
nosiness about some other offices in the Pentagon. Our 
pictures showed you what is found in the offices of Gen- 
erals White and LeMay. Well, we have since paid a visit 
to the lair of Defense Secretary Neil H. McElroy and 
thought you might be interested in some of the scenery 
down there, one floor below USAF’s Chief of Staff and 
Vice Chief of Staff. 

Most prominent on the McElroy desk is a copy, well- 
thumbed, of the Pocket Congressional Directory. On a 
huge table behind the Secretary’s desk are pictures of 
President Eisenhower and Charlie Wilson, McElroy’s 
predecessor. Both are suitably inscribed. Overhead there 
is a fine portrait of James Forrestal, the first Defense 
Secretary. 

Like many other offices, there is a motto on a placard: 
“Pushing panic buttons does NOT solve problems.” There 
is a copy of Dr. Kissinger’s book on nuclear war, the 
Forrestal Diaries, and the Budget of the United States. 
There are a couple of heavy volumes on religion. We 
could read the title of only one. It was Secrets of Religion 
Down Through the Ages. 

w 


A mighty missile was snowed in at Liberal, Kan., early 
last month. A blanket of security as thick as the snow 
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THE BREEZE 


kept details out of the public domain, but this basically 
was what happened: 

A super-size truck with steering wheels fore and aft 
was hauling a missile about eighty-five feet long, de- 
scribed by eyewitnesses as “bottle-shaped,” along High- 
way 54 in Kansas. New snow fell through the day on top 
of six inches of snow and ice already down, making the 
going rough and finally bringing traffic in the area to a 
halt. 

The huge missile-bearing vehicle stopped in front of a 
motel, dwarfing the structure, and a four-man Air Force 
guard took station around it. Security-conscious, the 
guards declined to answer scores of questions hurled 
their way by onlookers who quickly gathered. 

Thus was a Mach 20 missile halted by a few inches 


of snow. 
Ww 


Free-lance contributor Everett Scrogin fires the follow- 
ing unguarded missive our way from Seattle, Washington: 
Grounded—And How.... 
Oh, if I had the wings of a sparrow 
From nowhere to nowhere I'd fly— 
My wingspread would be much too narrow 
For a fuselage heavy as I! 











Wat Wetrerserc 


“I suppose there’s quite a story behind all this: 
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oe UNINTERRUPTED POWER FRoM PRIME TO STANDBY 
of a 

re “Instantaneous” emergency power is just by, the diesel does not run, thus greatly 
the one of the many practical advanced engi- reducing operating and maintenance costs. 
‘led neering features of ConDiesel’s Model The synchronous alternator and flywheel 
bh UFS.* operate on prime power and when prime 
nes 


OW- 
ton: 


Model UPS* delivers this outstanding per- 
formance ... Where even a few vital sec 
onds count, you cannot afford to be with- 
out this unit. 


Basically the unit consists of a synchron- 
ous alternator and flywheel connected to 
a full diesel, liquid cooled engine, through 
a dry-type magnetic clutch. When in stand- 





power fails or falls below established mini- 
mums Model UPS switchgear disconnects 
commercial power and energizes the mag- 
netic clutch, causing the rotating flywheel 
to start the diesel. When commercial power 
returns to normal, the Model UPS will 
check its quality for a predetermined 
period, then automatically cut-out and re- 
turn to its standby condition. 
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* UNINTERRUPTED POWER SUPPLY 


FOR COMPLETE SPECIFICATIONS WRITE TODAY TO 
> CONSOLIDATED DIESEL ELECTRIC CORPORATION 


POWER EQUIPMENT DIVISION 
STAMFORD, CONNECTICUT 











...speaking of 


Missile Ground Support ( EaQU. 


WE CONTRIBUTE 
COST-SAVINGS TO THE 
BOMARC PROGRAM 


When the Boeing Bomarc IM-99 is launched, 
FMC-built ground support equipment will 
be used. 

Erectors, launch bases, flame deflectors 
and power control units, production-engi- 
neered and manufactured by FMC under a 
Boeing contract, automatically position the 
long-range surface-to-air missiles for firing. 

FMC’s capability for economical produc- 
tion, resulting from over 17 years’ experi- 
ence in designing and producing defense 
materiel, has effected important savings in 
the ground support equipment phase of the 
Bomarc program. 

FMC will assume full responsibility for 
any phase of your missile ground support 
equipment project, fixed or mobile, from de- 
sign concept through development, engineer- 
ing and production. Long experience with 
military requirements and completely inte- 
grated facilities devoted exclusively to the 











manufacture of defense equipment are fur- : pow 
ther assurance of on-schedule delivery. Con- Re 
sult with FMC at the initial stage of project bom 
planning. Contact us today for more infor- ste 
mation. life 
Creative Engineers: Find stimulating Bi 
challenge at FMC’s Ordnance Division. a p 
laun 
smal 
Operated by the Air Defense Com- with 
mand, a Boeing Bomarc climbs pers 
skyward from its launcher. FMC is It 

building ground support equip- 

ment for this supersonic missile. 

|= 








FOOD MACHINERY 
AND CHEMICAL 
CORPORATION ® 


Putting Ildeas to Work 


BOEING AIRPLANE COMPANY PHOTO 


FOOD MACHINERY AND CHEMICAL CORPORATION 


Ordnance Division 
Missile Equipment Section 5-L 
1105 COLEMAN AVENUE, SAN JOSE, CALIF. 
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CAN JET BOMBERS ARMED 
WITH ALBMs MAKE SAC... 


T00 TOUGH 


TO TACKLE? 


ballistic weapon, is technologically feasible right now 
and can add a new dimension to America’s deterrent 
power in less than ty, years—if we work at it. 

Recent test firings of ballistic missiles from manned 
bombers have proved that the concept is within the 
present state of the art. It is a concept that promises big 
dividends on economy grounds because it can extend the 
life of today’s manned bombers by extending their utility. 

But economy is by and large a fringe benefit, although 
a popular one these days. More importantly, the air- 
launched ballistic missile concept can, with a relatively 
small investment, provide Air Force operations experts 
with three advantages that interest them greatly—dis- 
persal, mobility, and flexibility. 

It has been pointed out many times—most recently by 


T= MANNED airborne missile base, armed with a 


Albert Wobhlstetter of the RAND Corporation in “The 
Delicate Balance of Terror,” which appeared originally in 
Foreign Affairs and is reprinted beginning on page 48 of 
this issue of Arr Force—that we have a weakness for 
overselling new weapons and new military concepts. They 
almost never live up to early claims for their availability, 
costs, and performance. ; 

In the case of the airborne ballistic missile, however, 
there are key factors working in favor of an accelerated 
timetable. We have proven platforms. The Boeing B-47 
and, more important, the B-52 are airborne missile bases 
if we choose to use them that way. 

Recent tests, made from the B-47 and Convair’s super- 
sonic B-58, have proved the feasibility of developing a 
solid-fuel weapon that can be air-launched for ranges that 

(Continued on following page) 


Claude Witze 
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TOO TOUGH TO TACKLE? 











ALBM, nestled under bomber wing, will not be fired from 
this position, like a rocket. It will be released and then 
fired by remote control. Plane may carry several ALBMs. 
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Artist’s conception of ALBM shows general proportions and location of control surfaces. Length would be about 25 
feet. Much smaller than Navy’s Polaris, it also weighs about one-half as much as the earlier and nonballistic Rascal. 
Head can be varied but should be able to deliver one megaton explosion. Stability, control are critical at blastoff. 


may run in excess of 1,000 miles. The weapon would be, 
in effect, an air-launched cousin of the Navy’s undersea 
Polaris. But it would be on a platform that is much faster, 
more elusive, and more flexible. 

Facts are scarce about the exact nature of the test 
vehicles that have been fired. It is known that at least 
one version was put together from existing pieces of hard- 
ware and powered by off-the-shelf rockets. Refinements 
will not be difficult. 

The point is, there is no doubt that this can be done. 
It can be done fast and cheaply in a day when slow 
progress and high costs are two major woes of the mili- 
tary existence. The Air Force has designated this weapon 
system WS-199. Study contracts have been completed, 
and a competition now is under way to pick a contractor 
who will ‘develop the idea and produce a prototype for 
USAF evaluation. Early successes were scored by the 
Martin Company and a Lockheed-Convair team. Other 
contractors are interested in the development. 

In March of 1958 Am Force Magazine pointed out 
(page 95) that the air-launched ballistic missile has an 
obvious advantage over its ground-based counterpart. It 
can start its flight well above much of the earth’s atmos- 
phere, where less thrust is required to push the same 
payload over a given distance. There are a lot of other 
advantages, some of them less obvious. Many of them 
can be taken right out of the virtues heretofore attributed 
to the Navy’s Polaris, to be launched from an underwater 
missile base, and from some of the weapons being devised 
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for the Army, which also likes to emphasize mobility. 

Consider, then, these attributes of the airborne missile 
base armed with an air-launched IRBM, a weapon system 
called ALBM, for Air-Launched Ballistic Missile: 

e ALBM will utilize existing equipment. Adaptable to 
today’s manned bombers, it can prolong the useful life of 
the B-47 and B-52, lend new lethality to the B-58, which 
will start becoming operational this year. It can use 
today’s network of bomber bases, requiring nothing new 
but a relatively easy modification of the bombers and 
ground checkout devices. Air transportable, the ALBM 
would need no new or costly logistic arrangements. 

e ALBM is feasible within today’s state of the art. 
It has been made possible by advances in the field of 
solid-fuel propulsion, fathered by the, Air Force and slated 
for use in the Polaris and in USAF’s Minuteman ICBM 
program. A ratio of fuel to total weight has been achieved 
that two years ago was considered possible only with 
liquid fuels. Other improvements in structures and guid- 
ance have contributed to the achievement. Because it is 
feasible with existing components and carries the function 
of the manned aircraft one step further, to become @ 
manned airborne missile base, there is no doubt that the 
Air Force can afford the new weapon even within the 
restrictions of a 1960 budget. 

e@ ALBM can make a major contribution to our deter- 
rent power. Most important, in the light of Dr. Wohl- 
stetter’s discussion (page 48) is the new flexibility it can 
give to the Strategic Air Command. If deterrent power 
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is to work, SAC must be too tough to tackle, and the 
balance, Wohlstetter says bluntly, is going to be precarious 
in the 1960s. One of the basic Air Force tenets is that 
our deterrent power cannot be concentrated in any one 
or even a few weapons, but must be as diversified as 
possible. This is one of the reasons for SAC’s dispersal 
program, the airborne alert, and the constant effort to 
set up new fronts that the enemy must be prepared to 
handle before he can afford to press the button. It is the 


_antithesis of the Maginot Line approach and would reach 


near perfection with constant patrols of supersonic bal- 
listic missiles on supersonic missile bases. This is not to 
argue that ALBM is the perfect weapon. It is to argue 
that ALBM would be an exceptional complementary 
weapon. 

e@ ALBM would offer a major threat to the enemy 
defense capability. This is a subject on which USAF is 
close-mouthed, but there have been many indications that 
Soviet defenses have improved in the past couple of years 
to the point where SAC has been forced to revise its esti- 
mates of the ability to penetrate. As Dr. Wohlstetter points 
out, large numbers of planes and missiles may be required. 
In weapons, as in other areas of human activity, there is 
always a point in the economic curve where diminishing 
returns are encountered. If the enemy did not know 
which aircraft aloft were missile bases and from which 
points they were prepared to launch and against which 
targets, the value of his defense system would start to 
diminish rapidly. 

Added to this evasiveness is the ability of the manned 
airborne missile base to conduct repetitive attacks, to carry 
out more than a single sortie. The airborne ballistic mis- 
sile will weigh in the neighborhood of 10,000 pounds, 
about twenty-five percent of the load capability of the 
B-52. While there are advantages to a_ high-altitude 
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launch, above the drag of heavier atmosphere, there are 
other advantages to low altitudes, below the line of sight 
for enemy ground-based radar. With its range, ALBM 
could force the potential enemy to extend his defense 
line by another 1,000 miles. This is expensive and involves 
him in the political problem of the right to use certain 
polar regions and areas of open sea for this purpose. 

e@ ALBM will not require major modifications of 
manned bomber systems already under development. 
This is a bonus on top of the extended life it can give 
to existing manned aircraft. The system can be operational 
before the advent of North American’s B-70 chemical 
bomber with Mach 3 capability or the nuclear-powered 
airplane with its huge advantage of unlimited range. 
These platforms, particularly the latter, are the aircraft 
Gen. Thomas D. White, USAF Chief of Staff, had in 
mind when he anticipated a “constant patrol of the free 
world skies” and in recent months spurred work on the 
CAMAL (Continuous Airborne Missile Alert) project, on 
which USAF can base an operational requirement for a 
nuclear-powered aircraft. In this sense, ALBM is related 
to CAMAL. 

In the early days it would have all the requirements 
of the present system for air-to-air refueling and make 
use of a base complex for this kind of in-flight support. 
When the nuclear airplane is a reality the application 
will increase. 

As Dr. Wobhlstetter emphasizes, the CAMAL concept 
is an expensive one and there are operational experts in 
the Air Force who are skeptical of its economic practi- 
cality. This is one of several reasons why the United 
States has not put earlier and heavier emphasis on the 
nuclear airplane project. 

The number of missile platforms is limited, regardless 

(Continued on page 40) 





Launching altitude in this chart assumes platform is B-58 supersonic aircraft. Missile launcher at lower altitudes, 
down to 500 feet, would sacrifice range but find it easier to evade enemy defense radar. Two rocket stages give push. 
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America’s Leading Airline inaugurates a new age 
of flight for the nation . This is jet flight. 

It is you in Los Angeles and then a mere 41% hours later 
arriving, fresh from exhilarating comfort in the air, at New 
York. Now with schedules east and west cut by 3 hours, 
you'll fly from New York to Los Angeles in only 51% hours. 
Soon American Jet Flagship service will be available at 
Chicago, Boston, San Francisco, Dallas, Washington, Balti- 
more and other leading cities. 

It’s a joy to fly American’s Jets— now everyone will 
want to fly. Completely new pleasures await you in travel 
by jet. If you’ve never flown before, you’ll be amazed at the 
feeling of security with this mammoth Flagship carrying 








you swiftly, yet gently and quietly. Vibration is gone. 
You relax in specially-designed reclining seats. You 
travel at tranquil altitudes, weather’s left below. 
Larger window area provides better view. The roomy 
cabin offers a chance to stretch. Lighting is new, and 
air-conditioning is totally effective, on the ground as 
well as in flight. Deluxe Mercury and Royal Coach- 
man services are provided in separate cabin sections 
on every flight. 

You can rely on American—its people and its 
planes. American Airlines’ friendly attention to pas- 
sengers comes from a pride in serving you. American’s 
crews are people of devotion, making your wishes the 
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command of the moment. On the ground and in the 
air, your comfort and security are our greatest con- 
cern. Join us on a Boeing 707 Jet Flagship. It’s the 
most thoroughly-tested airplane ever to enter airline 
service. Plan now for your most enjoyable flight ex- 
perience, travel on American in this new age of flight. 


Whenever you fly, rely.on 
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TOO TOUGH TO TACKLE? 











of how they are propelled, and CAMAL is a concept 
that will require more airborne missile bases than SAC 
will have in its inventory. Yet a continuous airborne alert 
is the only way to get maximum deterrent ability out of 
ALBM and CAMAL. Again referring to Dr. Wohlstetter, he 
points out that our overseas bases are highly vulnerable, 
which is another way of saying they also are expensive 
because anything that is highly vulnerable—like a Cadil- 
lac parked with the key in the ignition—is apt to be lost. 

Some day we may have to decide whicl: is cheaper: 
the complex of overseas bases (including mi::ile bases) or 
the continuous airborne missile alert. For the time being, 
USAF is not committed to CAMAL. Techniz] advances, 
both here and in Russia, along with political changes, 
will determine how close we can get to patrolling the 
world’s skies. If a Soviet nuclear-powered air >lane circles 
the world a few times before mid-1960—and this is a dis- 
tinct possibility—it may become a lot easier for us to make 
up our minds about the kind of priority these projects 
should get. 

Here is what the ALBM and CAMAL concepts have 
suggested to Maj. Gen. Donald J. Keirn, USAF Deputy 
Chief of Staff for Nuclear Weapons: “Imagine a fleet of 
‘enemy high-speed aircraft continuously patrolling the 
airspace just outside our early-warning net, capab’~ of 
air-launching a devastating missile attack against our 
hardened installations. Through a consideration of these 
capabilities, combined with those possessed by the inter- 
continental-range ballistic missile, the degree of possible 
future threat of surprise attack immediately becomes 
apparent. ... 

“An ideal airborne alert manned aircraft system must 
carry a large payload and remain on nomadic patrol for 
extended periods of time in various areas of the world. 
It must maintain continuous communication with appro- 
priate headquarters and be capable of instantaneous re- 
action with air-launched missiles. When required, the 
system should be capable of following up the missile 
launching phase with a low-level high-speed penetration 
of the enemy’s heartland in order to seek out and destroy 
hardened targets or targets whose locations are not suffi- 
ciently well known to permit attack by long-range mis- 
siles.” 

e ALBM will have the best recall capability of any 
ballistic missile system. The fact that a ballistic missile 
can’t be stopped once it is on its way to the target is one 
of USAF’s major worries. Dr. Wohlstetter points out that 
the decision to fire a missile is harder to make than the 
decision to dispatch a manned bomber. Under the “fail- 
safe” system a plane comes home unless it is told to hit 
the target. Dr. Wohlstetter can and does argue that the 
more dispersed our missile capability the more possible 
becomes accidental war. On the other hand, if this dis- 
persal is in the air, on airborne missile bases, the biggest 
complication would appear to be the matter of communi- 
cation. This admittedly can be bugged, and the foul-up 
might be disastrous. At the same time, the base is moving 
fast, it can change launch-points and targets almost at 
will. The base itself can be recalled. The pilot is a man 
with reasoning power, and the “fail-safe” system would 
have an application here that would not be possible on a 
submarine base, for example. Another fact of life that 
appeals to USAF’s operational officers is that ALBM can 
be moved halfway or three-quarters of the way to the 
target and still be recalled. This simply is impossible with 
the ground-based ballistic missile. 

e ALBM will have application in limited war. This is 
not an application that is emphasized by operational ex- 
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perts or even mentioned by Dr. Wohlstetter in his essay on 
deterrence. Strictly speaking, it is not part of deterrence 
when we are talking about a big thermonuclear war. At 
the same time, it is easy to see that a belligerent faction 
in some remote spot such as Korea, Formosa, Lebanon, 
or Suez might be intimidated if some ballistic missile bases 
could be moved within one or two thousand miles at 
supersonic speed to take up a patrol, ready to hurl a 
weapon at Mach 12 or Mach 15. 

e ALBM holds promise of more accuracy than ground- 
based ballistic missiles. This is not a proven virtue at this 
point, but a missile launched from a base moving at Mach 
2 or 3 has got a flying start, and can be expected to go 
in a pretty straight line. During the powered portion of 
its flight, ALBM will be corrected in its course by an 
inertial guidance system. The faster it goes during this 
part of the trajectory, the less time it has to get off course 
and require correction. A subsonic vehicle, it follows, 
will do more wandering—away from and then back to the 
required path. 

e ALBM is a logical outgrowth of progress already 
made in the art of air-launched missiles. One of its an- 
cestors was the Bell Rascal, which has been canceled. It 
was canceled by the march of technological progress, the 
very thing that has made ALBM possible. By today’s 
standards Rascal was big and complex. North American's 
Hound Dog, designed for use on the B-52, still is far 
from operation. The project was put in high gear at a 
time when USAF was increasingly concerned about Soviet 
defensive capability and needed a tool to increase the 
probability that SAC’s bombers could penetrate. 

At the time Hound Dog was instigated serious thought 
was given to the ALBM approach, but it was not believed 
feasible at that time, and the B-52G—the first manned 
airplane described as a missile-launching platform—was 
designed to take a turbine-powered weapon. The advance 
to higher performance, particularly by the  solid-fuel 
rockets now available, has led to ALBM as the newest 
generation. 

In discussing the ALBM concept, USAF experts place 
continued emphasis on what it promises for the exisfing 
and still-growing fleet of B-52s. They see ahead a combi- 
nation of the precision and flexibility of the mamped 
bomber system with the super-performance of the un- 
manned ballistic missile. One important factor here is the 
range of the B-52. It is long-legged by any standard and 
will keep this quality for several years to come, out- 
stepping both of its supersonic successors, the B-58 and 
B-70. These platforms will sacrifice range in order to 
maintain their high-speed performance for any appreci- 
able length of time. From the standpoint of sheer num- 
bers, the B-52 again will lead the field for a long time. 
Procurement of newer and faster bombers will not ap- 
proach the wing strength of B-47s and B-52s. 

It is unwise to look for miracles in new weapon systems 
to solve the problem of deterrence in the next few years. 
The ground-based ballistic missiles—-the Thor, Atlas, 
Jupiter, Titan, and Minuteman—will be with us only if 
we can find a way to defend them. And the flexibility 
available to the enemy in both his offensive and defensive 
forces will make life as tough as possible for any systems 
we care to select. 

This same kind of flexibility is essential for us and we 
must get it as economically as possible. The proven feasi- 
bility of ALBM, its quick availability, and the fact that 
it can extend the life of so much other equipment on the 
land and in the air, are getting serious consideration in 
the Pentagon.—ENp 
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3 thoroughly competent departments—Research, Engineering and Manufacturing—equal one complete systems 
capability. The Mechanical Division of General Mills is your single source for technical problem-solving! 





Left—Dr. John Barkley, Director of Research, heads the department that 
moves from hypotheses to facts, clarifying the present, probing the future, 
recording findings for comparison and evaluation. 


Center— Dr. Howard Baller, Director of Engineering. His department gives 
substance to ideas, showing how these ideas can be converted into practical 
military and industrial products. 


Right— Kenneth J. Carlson, Director of Manufacturing, and his men trans- 
form theories and designs into physical realities, utilizing the skills of all 
three departments to meet every production requirement—on schedule! 


Mechanical Division teamwork plays a vital role in all our current activities, including: 
Search and Track Systems (infrared optics, visual optics, radar, antennas, slave platforms) 
Guidance and Navigation Systems (computers, and inertial or navigational platforms) Under- 
water Ordnance Weapons (torpedoes, depth charges and related mechanisms) and Missile Sub- 
Systems (mechanical, electro-mechanical or electronic controls). For complete details, address 
inquiries to: Dept. AW-12, 


MECHANICAL DIVISION 


1620 Central Avenue, Minneapolis 13, Minnesota 


To wider worlds—-through intensive research ¢ creative engineering * precision manufacturing 
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Capable of reception at speeds of 750 words a minute, new 
Kleinschmidt unit is world's fastest message printer and code puncher 


A major breakthrough in mechanical printing! De- 
veloped in cooperation with the U.S. Army Signal 
Corps, this new super-speed teletypewriter is ten 
times faster than “standard” equipment, five times 
faster than normal conversation. In future com- 
mercial use it could speed operations such as the 


transmission of telegrams, stock market quota- 
tions, and weather reports. It has important appli- 
cations in the field of integrated data processing. 
In recognition of its quality, Kleinschmidt equip- 
ment is manufactured for the U.S. Army under 
the Reduced Inspection Quality Assurance Plan, 


ALEINSCHMIDT 


DIVISION OF SMITH-CORONA MARCHANT INC., DEERFIELD, ILLINOIS 
Pioneer in teleprinted communications systems and equipment since 1911 
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A Progress Report 


WORLD CONGRESS OF FLIGHT 


Curtis, planning and preparation for the first World 
Congress of Flight, to be held April 12 through April 
19 in Las Vegas, Nev., are moving along steadily. 

In his first public statement since assuming the post 
of general chairman for the event, Mr. Curtis referred 
to the World Congress as the “greatest cooperative effort 
undertaken to unite all major elements of aviation in a 
common cause.” 

“No one in any country,” Mr. Curtis said, “has attempted 
to combine—in a single event and on such a large scale— 
conferences and forums, outdoor displays and indoor ex- 
hibits, with air and ground demonstrations—each dedicated 
to the advancement of aeronautics and astronautics, the 
twin sciences of flight. It is fitting that this huge effort 
should be undertaken first in America—the cradle of avia- 
tion.” ; 

Top names stud the World Congress of Flight com- 
mittee which is serving with Mr. Curtis. They include: 
Joseph B. Burns, president, National Business Aircraft 
Association; Miss Jacqueline Cochran, president, Fédéra- 
tion Internationale Aeronautique; David R. Hull, president, 
Electronic Industries Association; Thomas G. Lanphier, 
Jr., president, National Aeronautic Association; Jerome F. 
Lederer, director, Flight Safety Foundation; Frank Pace, 
chairman, American Conference on NATO; Elwood R. 
Quesada, director, Federal Aviation Agency; Dr. Wayne 
O. Reed, deputy commissioner of education, US Office of 
Education, Department of Health, Education and Welfare; 
Peter J. Schenk, president, Air Force Association; Stuart 
G. Tipton, president, Air Transport Association; Dr. Theo- 
dore von Karman, chairman, Advisory Group for Aero- 
nautical Research and Development, NATO; and Gill Robb 
Wilson, chairman of the board of trustees and a former 
AFA president. 

Air Force Association is sponsor of the World Congress 
of Flight, with the following organizations associated with 
AFA as cooperating agencies: Air Transport Association 
of America, Electronic Industries Association, Flight Safety 
Foundation, National Aeronautic Association, National 
Business Aircraft Association, and Space Education Foun- 
dation. At this writing more than 100 companies had 
agreed to exhibit in the indoor and outdoor display areas 
at Las Vegas. More than 200,000 square feet of space 
have been allocated to industrial exhibits, with approxi- 
mately ninety percent of the indoor exhibit space already 
contracted for. 

The selection of Las Vegas as the site for the World 
Congress of Flight was based on a combination of re- 
quirements and was made after a site committee carefully 
surveyed prospective locations. Requirements include con- 
ference facilities for a minimum of 5,000 persons; a modern 
exhibit hall; an outdoor display area near the conference 
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hall; a civil airfield available for ground display and aerial 
demonstrations able to accommodate big jet transports; 
and for military aerial and firepower demonstrations—all 
these with adequate hotel facilities nearby. The site com- 
mittee found that Las Vegas offered the best combination 
of facilities, with its new $5-million convention center 
and adjacent stadium area; with McCarran Field and its 
new 10,000-foot runway only minutes away; and nearby 
Nellis AFB with its gunnery range and covered grandstand 
for military aerial demonstrations. In addition, good flying 
weather, a must, can be expected. 

At press time, some twenty-seven organizations in addi- 
tion to the above are participating in the World Congress 
of Flight, either by scheduling meetings in or near Las 
Vegas, or by conducting activities in conjunction with the 
World Congress. 

These include: Advanced Research Projects Agency, 
Department of Defense; Aero Medical Association; Aero- 
nautical Training Society; Aircraft Service Association; 
Air Line Pilots Association, International; Air Materiel 
Command, USAF; Air Research and Development Com- 
mand, USAF; Air Reserve Forces Policy Committee; Air 
Transport Association of America; Federal Aviation 
Agency; Fédération Aeronautique Internationale; Flight 
Safety Foundation; Industrial Associate Companies of the 
Air Force Association; Link Foundation; National Aeronau- 
tics and Space Administration; National Aeronautic Asso- 
ciation; National Association of State Aviation Officials; 
National Business Aircraft Association; National Pilots 
Association; Reserve Officers Association; Scientific Ad- 
visory Board of the Air Force; Small Business Administra- 
tion; Society of Experimental Test Pilots; Space Education 
Foundation; US Office of Education, Department of 
Health, Education and Welfare; University Aviation Asso- 
ciation; and West Coast Electronic Manufacturers Associa- 
tion. 

Mr. Curtis, executive vice president of Eastman Kodak 
Co., was recently awarded the Collier Trophy for the most 
outstanding aviation achievement of 1957, during which 
he served as special assistant to President Eisenhower for 
Aviation Facilities Planning. In that capacity, he was re- 
sponsible for formulating the plan leading to the creation 
of the new Federal Aviation Agency. 

In his first progress report as general chairman of the 
first World Congress of Flight, Mr. Curtis said its program 
“will explore flight in terms of international security and 
human welfare; analyze the social, economic, political, and 
moral problems which accompany the progress of flight; 
present flight in its broadest concept as an instrument for 
the benefit of all mankind. The project is dedicated to the 
belief that greater world knowledge of aircraft, missiles, 
and spacecraft—in realistic perspective—will help bring 
the world closer to permanent peace.”—ENpD 
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USAF student pilots: How long is the flying “lifetime” before them under current operational, personnel conditions? 
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Gen. Curtis LeMay, 52 years young, wears glasses while jockeying jet craft. He 
is shown here with North American’s Robert Hoover and Lt. Gen. Leon W. Johnson. 
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The Air Force can’t stop the 
aging process in its flyers, 
but if can try to keep its 
older personnel “younger” 
than they really are. The 


job takes constant vigilance 


ical, Air Force Vice Chief of Staff 

Gen. Curtis LeMay, who wears 
glasses while at the controls of a jet, is 
fifty-two years old. Ace test pilots such 
as USAF’s Capt. Robert White, North 
American’s Scotty Crossfield, and 
NASA’s Joseph Walker, the trio who'll 
fly the X-15, are well into their thirties. 
Korean War jet ace Col. Francis S. 
Gabreski was past thirty when he won 
his victories over the best the Com- 
munists could put into the air, and 
there were others even older. The 
average age of SAC pilots is thirty-six, 
and there are some still at it who are 
in their forties. 

These facts underscore the point 
that—unlike yesteryear—military avia- 
tion, whether it involves a tense stra- 
tegic or tactical mission or the relative 
routine of a MATS flight, has become 
a skilled and demanding profession, 
with the accent on experience as the 
most significant factor in successful 
performance. 

How to take advantage of that ex- 


| LTHOUGH he is by no means typ- 
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New at the business, youthful pilot is long on enthusiasm, tops physically. 
His contribution is vital but only beginning. It will grow with the years. 


perience and at the same time pay 
attention to the problem of aging, the 
heart attacks, ulcers, and other break- 
downs that lurk around the corner for 
all of us beyond the sturdy twenties, is 
a continuing Air Force problem. 
Today, approximately forty-one per- 
cent of the cockpit jobs in the Air 
Force are held by men between thirty 
and thirty-nine. This percentage just 
about equals that of the twenty-five- 


_to-twenty-nine group. Low budgets 


and personnel retention problems don’t 
help the picture either. We have an 
aging Air Force (see chart). 

Many of the men now flying have 
reached the age that would put a ball 
player on the bench; yet the airmen 
keep at it. Years and experience pile 
up, the last highly desirable, the first 
a problem for the airman, his com- 
mander, and the doctors. 

The Air Force approach to this 
problem is constant vigilance aimed 
at keeping “older personnel” younger 
than they really are. This means main- 
taining the closest approximation pos- 


sible of the physical perfection airmen 
had to show when they were accepted 
for flight training. 

Of course, to do this exactly is im- 
possible. You do what you can. An 
important part of the Air Force ap- 
proach is what really amounts to two 
sets of standards for airmen; those for 
initial acceptance and those for the 
“old timers.” As one Air Force doctor 
sums it up: 

“As a man ages, he necessarily de- 
grades physically. So, if he needs 
glasses, we don’t take him off the job 
because he doesn’t have 20-20 any- 
more. We try to give him the best pair 
of glasses we can get. They may well 
have to be glasses that won’t steam 
up in an oxygen helmet. They may 
have to be contact lenses. They have 
to be as reliable as the man they’re 
going to serve.” 

This kind of maintenance is increas- 
ing. All airmen now receive an annual 
stringent examination, with a required 
electrocardiogram for all ‘personnel 

(Continued on following page) 


Age Categories of USAF 
Cockpit Personnel 










This table tells the story of an aging 
Air Force. The 30-to-39 age group ap- 
proximately equals the 25-to-29 group 
in size. Each category makes definite, 
important contributions. The Air Force 
effort is to keep flyers in the middle 
and older groups at the peak of physi- 
eal amd psychological conditioning. 























































































































































HOW USAF’S AGING TIGERS BEAT THE CLOCK 


CONTINUED 









Left to right, Korean War aces, Col. Francis Gabreski, Lt. Col. Vermont Garrison, Capt. Robert Love, all “older 
personnel” by usual standards. Gabreski was 31, Garrison 35, Love 33, when the historic police action started in 1950. 








over forty. Soon the Air Force will 
have a program operating under which 
all flying personnel will receive elec- 
trocardiograms on an Air Force-wide 
basis every five years. 

The regulations require that flying 
personnel be examined by medical 
officers trained in aviation medicine. 
This is because the problems of pilot 
health are best understood by men 
themselves who fly. 

The maintenance effort goes be- 
yond the routine medical areas. Air- 
men are encouraged to talk candidly 
to their flight surgeons about “how 
they feel.” The effort is to create a 
personal relationship between the 
flight surgeon and the airman, so that 
the developing nearsightedness or the 
“trouble with my sinuses” doesn’t have 
to wait for the annual examination. 

When this maintenance program is 
balanced against the perfection stand- 
ards for flight-training candidates, the 
sum is an inventory of men in better 
shape than the general population of 
the same age group. The payoff in the 
maintenance program is illustrated in 
figures on such a vital item as heart 
disease. According to the office of the 
Air Force Surgeon General, the inci- 
dence of heart disease is lower for the 
up-to-forty group of aircrew personnel 
than in the general population. 

There’s another interesting aspect 
to the problem of heart disease that’s 
worth mentioning: In some ways, a 
desk job in the Pentagon can be more 
hazardous than sky work. More often 
than is pleasant to note, personnel 
transferred from, say, SAC to a job 
in the Pentagon will fall prey to -heart 
or stomach ailments that probably 
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would not have come along in their 
old assignments. This, according to 
Air Force medical people, is probably 
due to the kinds of stresses and frus- 
trations that a “chairbound” officer 
must suffer. The physical outlay of 
energy may be smaller at a desk, but 
in many ways the problems are more 
complicated. In the air the stakes are 
higher, but you do the same job with 
the same accumulated skill for longer 
periods of time. 

What are some of the tradeoffs 
among the younger, middle, and older 
groups of flyers—the man _ between 
twenty and twenty-five, the man be- 
tween twenty-five and thirty, and the 
one in the thirty-to-forty group? A few 
generalizations are possible. 

@ The man twenty-five or younger 
is newly out of flying training. He is 
enthusiastic, and to him his new busi- 
ness is part adventure. Unless he very 
rapidly accumulates much experience, 
it will be a matter of some years be- 
fore flying becomes a “trade” to him. 
Although he loves flying, he still may 
not have made the final decision to 
make the Air Force his career. He is 
probably married, may have a child. 
He looks at his older commander with 
mixed emotions, part awe, part natu- 
ral wish to be running his own show. 
His contribution is great, but it is only 
beginning. He is in top physical con- 
dition. 

@ The man in the next group— 
from twenty-five to twenty-nine, by 
way of contrast, has probably made 
the important decision for a perma- 
nent career. And he has attained much 
of the experience and maturity that 
subtly transforms his feeling about fly- 


ing from “adventure” to “trade.” He 
is close in time to the top physical 
condition that qualified him for flight 
training at the outset. He and his 
family have gotten used to the Air 
Force way of life, accustomed to the 
moving around and the adjustments. 
He is looked up to by the younger 
men and looks up to the older ones. 

@ His confrere from thirty to forty 
is the “old-timer.” The gray hairs have 
sprouted, or the hairline has receded. 
Family problems may be bigger. He’s 
been at it a long time. He’s seen com- 
rades go down in combat or in acci- 
dents. Every once in a while, he may 
wonder if he’s had enough. But he is 
a longtime pro; he has seen the conse- 
quences of overconfidence or error. 
Some experts point out, too, that re- 
spect for the aircraft increases with 
the age and experience of the pilot. 
His total experience is priceless in dol- 
lars; the coin is the country’s security. 

Each of the age groups has a defi- 
nite, important contribution to make 
to the Air Force’s global mission. The 
perfect physical condition of the new- 
est and youngest men, the developing 
maturity of the middle group, the 
“old-pro” experience of the oldest 
men—all add up to the best force 
available under the present personnel 
and budget ground rules, As to the 
perfect age, if the Air Force could 
wave a wand, it would probably keep 
its flyers permanently between twenty- 
five and thirty. But time is inexorable. 
Everyone gets to be thirty, thirty-five, 
forty—and you don’t throw away ex- 
perience. Instead, you keep your “old” 
people young, using every tool of medi- 
cine and psychology.—ENnpD 
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One of GPL’s ground speed and 
drift angle measuring equipments, 
AN/APN-81, provides basic input in- 
formation to computers which tell Air 


Force WB-50s exactly where they are 
every flight second. 

GPL auto-navigators give an instan- 
taneous and continuous display: 
Ground Speed and Drift Angle; Wind 
Speed and Direction; Longitude and 
Latitude; Shortest Course-To-Destina- 
tion; Steering Signal To Pilot (or auto- 
pilot). 


The systems were developed for the 
Air Force (WADC). They are the re- 
sult of an achievement comparable in 
magnitude to the breaking of the sound 
barrier: GPL’s harnessing of the Dop- 
pler-effect to air navigation. 

The benefits of these GPL systems 
extend to every area of flight. Their vast 
potential has just begun to be explored. 








One look and the pilot KNOWS. At a glance, he 
reads actual ground speed and drift angle, displayed 
on his flight panel — automatically, accurately, and 
continuously. 

How? Through the famous RADAN* family of 
self-contained GPL Doppler auto-navigators, recently 
released for civilian use. 

For civilian aircraft, RADAN systems mean pin- 
point navigation, reliability, savings in precious time 
and fuel, a priceless margin of safety. In its wide and 
growing applications for the military, RADAN pro- 
vides all these, and continuous velocity data as well. 


“Trademark 





NGINEERS — GPL achievements have opened up some unusual research and development opportunities. Send resumé te Personnel Manager. 


@ GPL systems have behind them many millions of 
operational miles in transcontinental, oceanic and 
polar flight. RADAN systems herald a new era of 
faster, safer, more economical civilian flight. 
RADAN is ready and available now to everyone. 






ceca Sa Mek 


| GPL 


GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, N. Y. 
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There is a theory, growing in popularity, that it doesn’t 
really matter if the Soviet Union outstrips us in the arms 
race so long as we maintain the ability to lay waste their 
cities. The proponents of this “minimum deterrence” theory 
say that “you can’t blow a man’s brains out twice,” that if 
we can devastate the Soviet Union with 500 H-bombs it 
matters little whether the Soviets are able to hit us with 
5,000. Minimum deterrence is popular because it is a facile 
way of keeping defense expenditures down. It also appeals 
to those who, because of tradition, vested interests, or igno- 
rance, would like to see funds diverted from our strategic 
striking capability to other far less vital military missions. 

That this is wishful thinking of the worst kind is made 
abundantly clear in the thoughtful, scholarly discussion of 
deterrence which appears on the following pages. The 
author, Dr. Albert J. Wohlstetter, is Associate Director of 
Projects for the RAND Corporation, the private, nonprofit 
corporation which conducts studies under contract to the 
Air Force. For the past several years, Dr. Wohlstetter has 
directed RAND’s research studies in the area of strategic 
airpower and recently served as adviser to the United States 
delegation at the Geneva Conference on reducing the risk 
of surprise attack. 

As he cogently points out, deterrence has been badly 
mangled in meaning over the years, both by its proponents 
and by its detractors. When this nation had a monopoly on 
nuclear weapons and their intercontinental delivery systems, 
it was comparatively easy to understand. Our ability to 
devastate Soviet targets almost at will inhibited Red aggres- 
sion. It was a simple “one-move-and-I'll-shoot” situation. 
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But the Russians have had the hydrogen bomb for more 
than five years, and all indications are that their delivery 
systems are becoming both more sophisticated and more 
numerous at a faster pace than our own. If this ratio con- 
tinues, at some point they will be able to punish SAC, in 
a surprise attack, to the extent that the remnants of SAC 
will not be able to play a decisive role no matter how many 
Soviets they may kill in a suicidal thrust of revenge. 

This is why deterrent strength, in a changing world, must 
be overwhelming—not marginal. It must be dynamic, not 
static. It must be strong enough to absorb the first blow— 
and still strike back decisively. Otherwise there is no deter- 
rence. As Dr. Wohlstetter puts it, we cannot deter an attack 
which we cannot survive. We cannot predicate our deter- 
rent capability on what we have, but on what we would 
have left. 

How much we would have left depends on an intricate 
relationship of many factors which Dr. Wohlstetter calls 
“the delicate balance of terror.” 

In all candor, while we agree wholeheartedly with his 
basic thesis, we must take issue with him when he dis- 
cusses conventional capabilities for limited wars. Unde: 
present fiscal ground rules there is absolutely no hope fo: 
obtaining any kind of a conventional capability except a 
the expense of the strategic deterrence. And while other 
capabilities in certain circumstances may appear desirable, 
the strategic deterrent capability is essential. We cannot 
allow it to be eroded or compromised without taking an 
unacceptable risk with our survival. 

—Joun F. Loossrock, Editor 





aT * FRE TAPS 





AIR FORCE Magazine « February 1959 





[ 


dow 
sche 
a re: 
the 
trav 
mat 
defe 
and 
wert 
O 
gen¢ 
com 
as | 
Wes 
stab 
ally 
insa 
fact 
1961 
proc 
resp 
for « 
strin 
clos 
our 
on t 


the 


THI 


I 
gent 
and 
that 
tion. 
havi 
neal 
a ge 
ence 
a be 
emi 
Win 
Adn 
figu 
Gaz 
as v 
by | 
and 
nan 
simy 
sequ 
it is 
tegi 
prok 
put 


AIR | 





ite 


lls 
his 


lis- 
lei 
fo) 


ner 
le, 
not 

an 


itor 








Sputnik has almost dissipated. The flurry of statements 

and investigations and improvised responses has died 
down, leaving a small residue: a slight increase in the 
schedule of bomber and ballistic missile production, with 
a resulting small increment in our defense expenditures for 
the current fiscal year; a considerable enthusiasm for space 
travel; and some stirrings of interest in the teaching of 
mathematics and physics in the secondary schools. Western 
defense policy has almost returned to the level of activity 
and the emphasis suited to the basic assumptions which 
were controlling before Sputnik. 

One of the most important of these assumptions—that a 
general thermonuclear war is extremely unlikely—is held in 
common by most of the critics of our defense policy as well 
as by its proponents. Because of its crucial role in the 
Western strategy of defense, I should like to examine the 
stability of the thermonuclear balance which, it is gener- 
ally supposed, would »:ake aggression irrational or even 
insane. The balance, I believe, is in fact precarious, and this 
fact has critical implications for policy. ‘Deterrence in the 
1960s is neither assured nor impossible but will be the 
product of sustained intelligent effort and hard choices, 
responsibly made. As a major illustration important both 
for defense and foreign policy, I shall treat the particularly 
stringent conditions for deterrence which affect forces based 
close to the enemy, whether they are US forces or those of 
our allies, under single or joint control. I shall comment also 
on the inadequacy as well as the necessity of deterrence, on 
the accidental outbreak of war, and on disarmament. 


THE PRESUMED AUTOMATIC BALANCE 


I emphasize that requirements for deterrence are strin- 
gent. We have heard so much about the atomic stalemate 
and the receding probability of war which it has produced 
that this may strike the reader as something of an exaggera- 
tion. Is deterrence a necessary consequence of both sides 
having a nuclear delivery capability, and is all-out war 
nearly obsolete? Is mutual extinction the only outcome of 
a general war? This belief, frequently expressed by refer- 
ences to Mr. Oppenheimer’s simile of the two scorpions in 
a bottle, is perhaps the prevalent one. It is held by a very 
eminent and diverse group of people—in England by Sir 
Winston Churchill, P. M. S. Blackett, Sir John Slessor, 
Admiral Buzzard, and many others; in France by such 
figures as Raymond Aron, General Gallois, and General 
Gazin; in this country by the titular heads of both parties 
as well as almost all writers on military and foreign affairs, 
by both Henry Kissinger and his critic, James E. King, Jr., 
and by George Kennan as well as Dean Acheson. Mr. Ken- 
nan refers to American concern about surprise attack as 
simply obsessive; and many people have drawn the con- 
sequence of the stalemate as has Blackett, who states: “If 
it is, in fact, true, as most current opinion holds, that stra- 
tegic airpower has abolished global war, then an urgent 
problem for the West is to assess how little effort must be 
put into it to keep global war abolished.” If peace were 
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founded firmly on mutual terror, and mutual terror on sym- 
metrical nuclear capabilities, this would be, as Churchill 
has said, “a melancholy paradox”; nonetheless a most com- 
forting one. 

Deterrence, however, is not automatic. While feasible, it 
will be much harder to achieve in the 1960s than is gen- 
erally believed. One of the most disturbing features of cur- 
rent opinion is the underestimation of this difficulty. This is 
due partly to a misconstruction of the technological race as 
a problem in matching striking forces, partly to a wishful 
analysis of the Soviet ability to strike first. 

Since Sputnik, the United States has made several moves 
to assure the world (that is, the enemy, but more especially 
our allies and ourselves) that we will match or overmatch 
Soviet technology and, specifically, Soviet offense tech- 
nology. We have, for example, accelerated the bomber and 
ballistic missile programs; in particular, the intermediate- 
range ballistic missiles. The problem has been conceived as 
more or better bombers—or rockets, or Sputniks, or engi- 
neers. This has meant confusing deterrence with matching 
or exceeding the enemy’s ability to strike first. Matching 
weapons, however, misconstrues the nature of the techno- 
logical race. Not, as is frequently said, because only a few 
bombs owned by the defender can make aggression fruit- 
less, but because even many might not. One outmoded 
A-bomb dropped from an obsolete bomber might destroy a 
great many supersonic jets and ballistic missiles. To deter 
an attack means being able to strike back in spite of it. 
It means, in other words, a capability to strike second. In 
the last year or two there has been a growing awareness of 
the importance of the distinction between a “strike-first” 
and a “strike-second” capability, but little, if any, recog- 
nition of the implications of this distinction for the balance 
of terror theory. : 

Where the published writings have not simply under- 
estimated Soviet capabilities and the advantages of a first 
strike, they have in general placed artificial constraints on 
the Soviet use of the capabilities attributed to them. They 
assume, for example, that the enemy will attack in mass 
over the Arctic through our Distant Early Warning Line, 
with bombers refueled over Canada—all resulting in plenty 
of warning. Most hopefully, it is sometimes assumed that 
such attacks will be preceded by days of visible prepara- 
tions for moving ground troops. Such assumptions suggest 
that the Soviet leaders will be rather bumbling or, better, 
cooperative. However attractive it may be for us to narrow 
Soviet alternatives to these, they would be low in the order 
of preference of any reasonable Russians planning war. 


THE QUANTITATIVE NATURE OF THE 
PROBLEM AND THE UNCERTAINTIES 


In treating Soviet strategies it is important to consider 
Soviet rather than Western advantage and to consider the 
strategy of both sides quantitatively. The effectiveness of 

(Continued on following page) 
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our own choices will depend on a most complex numerical 
interaction of Soviet and Western plans. Unfortunately, both 
the privileged and unprivileged information on these mat- 
ters is precarious. As a result, competent people have been 
led into critical error in evaluating the prospects for deter- 
rence. Western journalists have greatly overestimated the 
difficulties of a Soviet surprise attack with thermonuclear 
weapons and vastly underestimated the complexity of the 
Western problem of retaliation. 

One intelligent commentator, Richard Rovere, recently 
expressed the common view: “If the Russians had ten thou- 
sand warheads and a missile for each, and we had ten 
hydrogen bombs and ten obsolete bombers . . . aggression 
would still be a folly that would appeal only to an insane 
adventurer.” Mr. Rovere’s example is plausible because it 
assumes implicitly that the defender’s hydrogen bombs will 
with certainty be visited on the aggressor; then the dam- 
age done by the ten bombs seems terrible enough for de- 
terrence, and any more would be simply redundant. This 
is the basis for the common view. The example raises ques- 
tions, even assuming the delivery of the ten weapons. For 
instance, the targets aimed at in retaliation might be shel- 
tered and a quite modest civil defense could hold within 
tolerable limits the damage done to such city targets by ten 
delivered bombs. But the essential point is that the weapons 
would not be very likely to reach their targets. Even if the 
bombers were dispersed at ten different points, and pro- 
tected by shelters so blast resistant as to stand up anywhere 
outside the lip of the bomber crater—even inside the fireball 
itself—the chances of one of these bombers surviving the 
huge attack directed at it would be on the order of one in 
a million. (This calculation takes into account the unreli- 
ability and inaccuracy of the missile.) And the damage 
done by the small minority of these ten planes that might 
be in the air at the time of the attack, armed and ready to 
run the gantlet of an alert air defense system, if not zero, 
would be very small indeed compared to damage that 
Russia has suffered in the past. For Mr. Rovere, like many 
other writers on this subject, numerical superiority is not 
important at all. 

For Joseph Alsop, on the other hand, it is important, but 
the superiority is on our side. Mr. Alsop recently enunciated 
as one of the four rules of nuclear war: “The aggressor’s 
problem is astronomically difficult; and the aggressor re- 
quires an overwhelming superiority of force.” [A footnote 
points out that since these lines appeared in the May ’58 
Encounter, “Mr. Alsop’s views have altered.” ] There are, -he 
believes, no fewer than 400 SAC bases in the NATO na- 
tions alone and many more elsewhere, all of which would 
have to be attacked in a very short space of time. The 
“thousands of coordinated air sorties and/or missile firings,” 
he concludes, are not feasible. Mr. Alsop’s argument is 
numerical and has the virtue of demonstrating that at least 
the relative numbers are important. But the numbers he 
uses are very wide of the mark. He overestimates the num- 
ber of such bases by a factor of more than ten, and in any 
case, missile firings on the scale of a thousand or more 
involve costs that are by no means out of proportion, given 
the strategic budgets of the great powers. Whether or not 
thousands are needed depends on the yield and the accu- 
racy of the enemy missiles, something about which it would 
be a great mistake for us to display confidence. 

Perhaps the first step in dispelling the nearly universal 
optimism about the stability of deterrence would be to rec- 
ognize the difficulties in analyzing the uncertainties and 
interactions between our own wide range of choices and 
the moves open to the Soviets. On our side we must con- 
sider an enormous variety of strategic weapons which might 
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compose our force, and for each of these several alternative 
methods of basing and operation. These are the choices that 
determine whether a weapon system will have any genuine 
capability in the realistic circumstances of a war. Besides 
the B-47E and the B-52 bombers which are in the United 
States strategic force now, alternatives will include the 
B-52G (a longer-range version of the B-52); the Mach 2 
B-58A bomber and a “growth” version of it; the Mach 3 
B-70 bomber; a nuclear-powered bomber possibly carrying 
long-range air-to-surface missiles; the Dyna-Soar, a manned 
glide rocket; the Thor and the Jupiter, liquid-fueled inter- 
mediate-range ballistic missiles; the Snark intercontinental 
cruise missile; the Atlas and the Titan intercontinental bal- 
listic missiles; the submarine-launched Polaris and Atlantis 
rockets; and Minuteman, one potential solid-fueled succes- 
sor to the Thor and Titan; possibly unmanned bombard- 
ment satellites; and many others which are not yet gleams 
in anyone’s eyes and some that are just that. 

The difficulty of describing in a brief article the best mix- 
ture of weapons for the long-term future beginning in 1960, 
their base requirements, their potentiality for stabilizing or 
upsetting the balance among the great powers, and their 
implications for the alliance, is not just a matter of space 
or the constraint of security. The difficulty, in fact, stems 
from some rather basic insecurities. These matters are wildly 
uncertain; we are talking about weapons and vehicles that 
are some time off and, even if the precise performances 
currently hoped for and claimed by contractors were in the 
public domain, it would be a good idea to doubt them. 

Recently some of my colleagues picked their way through 
the graveyard of early claims about various missiles and 
aircraft: their dates of availability, costs, and performance. 
These claims are seldom revisited or talked about: de mor- 
tuis nil nisi bonum. The errors were large and almost always 
in one direction. And the less we knew, the more hopeful 
we were. Accordingly, the missiles benefited in particular. 
For example, the estimated cost of one missile increased by 
a factor of over fifty—from about $35,000 in 1949 to some 
$2 million in 1957. This uncertainty is critical. Some but 
not all of the systems listed can be chosen and the problem 
of choice is essentially quantitative. The complexities of the 
problem, if they were more widely understood, would dis- 
courage the oracular confidence of writers on the subject of 
deterrence. 

Some of the complexities can be suggested by referring 
to the successive obstacles to be hurdled by any system 
providing a capability to strike second, that is, to strike 
back. Such deterrent systems must have (a) a stable, 
“steady-state” peacetime operation within feasible bud- 
gets (besides the logistic and operational costs there are, 
for example, problems of false alarms and accidents). 
They must have also the ability (b) to survive enemy 
attacks, (c) to make and communicate the decision to 
retaliate, (d) to reach enemy territory with fuel enough 
to complete their mission, (e) to penetrate enemy active 
defenses, that is, fighters and surface-to-air missiles, and 
(f) to destroy the target in spite of any “passive” civil 
defense in the form of dispersal or protective construction 
or evacuation of the target itself. 

Within limits the enemy is free to use his offensive and 
defensive forces so as to exploit the weaknesses of each 
of our systems. He will also be free, within limits, in the 
1960s to choose that composition of forces which will 
make life as difficult as possible for the various systems 
we might select. It would be quite wrong to assume that 
we have the same degree of flexibility or that the un- 
certainties I have described affect a totalitarian aggressor 
and the party attacked equally. A -totalitarian country caa 
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preserve secrecy about the capabilities and disposition of 
his forces very much better than a Western democracy. 
And the aggressor has, among other enormous advantages 
of the first strike, the ability to weigh continually our 
performance at each of the six barriers and to choose that 
precise time and circumstance for attack which will reduce 
uncertainty. It is important not to confuse our uncertainty 
with his, Strangely enough, some military commentators 
have not made this distinction and have founded their 
certainty of deterrence on the fact simply that there are 
uncertainties. 

Unwarranted optimism is displayed not only in the writ- 
ings of journalists but in the more analytic writings of pro- 
fessionals. The recent writings of Gen. Pierre N. Gallois 
parallel rather closely Mr. Alsop’s faulty numerical proof 
that surprise attack is astronomically difficult—except that 
Gallois’ “simple arithmetic,” to borrow his own phrase, 
turns essentially on some assumptions which are at once 
inexplicit and extremely optimistic with respect to the 
blast resistance of dispersed missile sites subjected to at- 
tack from relatively close range. Mr. Blackett’s recent book, 
Atomic Weapons and East-West Relations, illustrates the 
hazards confronting a most able analyst in dealing with the 
piecemeal information available to the general public. 
Mr. Blackett, a Nobel prize-winning physicist with war- 
time experience in military operations research, lucidly 
summarized the public information available when he 
was writing in 1956 on weapons for all-out war. But much 
of his analysis was based on the assumption that H-bombs 
could not be made small enough to be carried in an inter- 
continental missile. It is now widely known that intercon- 
tinental ballistic missiles will have hydrogen warheads, 
and this fact, a secret at the time, invalidates Mr. Blackett’s 
calculations and, I might say, much of his optimism on 
the stability of the balance of terror. In sum, one of the 
serious obstacles to any widespread rational judgment 
on these matters of high policy is that critical elements of 
the problem have to be protected by secrecy. However, 
some of the principal conclusions about deterrence in the 
early 1960s can be fairly firmly based, and based on public 
information. 


THE DELICACY OF THE BALANCE 
OF TERROR 


The most important conclusion is that we must expect 
a vast increase in the weight of attack which the Soviets 
can deliver with little warning, and the growth of a sig- 
nificant Russian capability for an essentially warningless 
attack. As a result, strategic deterrence, while feasible, 
will be extremely difficult to achieve, and at critical junc- 
tures in the 1960s we may not have the power to deter 
attack. Whether we have it or not will depend on some 
difficult strategic choices as to the future composition of 
the deterrent forces as well as hard choices on its basing, 
operations, and defense. 

Manned bombers will continue to make up the predom- 
inant part of our striking force in the early 1960s. None 
of the popular remedies for their defense will suffice—not, 
for example, mere increase of alertness (which will be offset 
by the Soviet’s increasing capability for attack without 
significant warning), nor simple dispersal or sheltering 
alone or mobility taken by itself, nor a mere piling up 
of interceptors and defense missiles around SAC bases. 
Especially extravagant expectations have been placed on 
the airborne alert—an extreme form of defense by mobility. 
The impression is rather widespread that one-third of 
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the SAC bombers are in the air and ready for combat 
at all times. This belief is belied by the public record. 
According to the Symington Committee hearings in 1956, 
our bombers averaged thirty-one hours of flying per month, 
which is about four percent of the average 732-hour 
month. An Air Force representative expressed the hope 
that within a couple of years, with an increase in the 
ratio of crews to aircraft, the bombers would reach forty- 
five hours of flight per month—which is six percent. This 
four to six percent of the force includes bombers par- 
tially fueled and without bombs. It is, moreover, only an 
average, admitting variance down as well as up. Some 
increase in the number of armed bombers aloft is to be 
expected. However, for the current generation of bombers, 
which have been designed for speed and range rather 
than endurance, a continuous air patrol for one-third of 
the force would be extremely expensive. 

On the other hand, it would be unwise to look for 
miracles in the new weapon systems, which by the mid- 
1960s may constitute a considerable portion of the 
United States force. After the Thor, Atlas, and Titan 
there are a number of promising developments. The solid- 
fueled rockets, Minuteman and Polaris, promise in partic- 
ular to be extremely significant components of the deter- 
rent force. Today they are being touted as making the 
problem of deterrence easy to solve and, in fact, guaran- 
teeing its solution. But none of the new developments in 
vehicles is likely to do that. For the complex job of 
deterrence, they all have limitations. The unvaryingly im- 
moderate claims for each new weapon system should 
make us wary of the latest “technological breakthroughs.” 
Only a very short time ago the ballistic missile itself was 
supposed to be intrinsically invulnerable on the ground. 
It is now more generally understood that its survival is 
likely to depend on a variety of choices in its defense. 

It is hard to talk with confidence about the mid and 
late 1960s. A systematic study of an optimal or a good 
deterrent force which considered all the major factors 
affecting choice and dealt adequately with the uncertainties 
would be a formidable task. In lieu of this, I shall mention 
briefly why none of the many systems available or pro- 
jected dominates the others in any obvious way. My com- 
ments will take the form of a swift run-through of the 
characteristic advantages and disadvantages of various 
strategic systems at each of the six successive hurdles 
mentioned earlier. 

The first hurdle to be surmounted is the attainment of 
a stable, steady-state peacetime operation. Systems which 
depend for their survival on extreme decentralization of 
controls, as may be the case with large-scale dispersal 
and some of the mobile weapons, raise problems of acci- 
dents and over a long period of peacetime operation 
this leads in turn to serious political problems. Systems 
relying on extensive movement by land, perhaps by truck 
caravan, are an obvious example; the introduction of these 
on European roads, as is sometimes suggested, would 
raise grave questions for the governments of some of our 
allies. Any extensive increase in the armed air alert will 
increase the hazard of accident and intensify the concern 
already expressed among our allies. Some of the pro- 
posals for bombardment satellites may involve such hazards 
of unintended bomb release as to make them out of 
the question. 

The cost to buy and operate various weapon systems 
must be seriously considered. Some systems buy their 
ability to negotiate a given hurdle—say, surviving the 
enemy attack—only at prohibitive cost. Then the number 
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that can be bought out of a given budget will be small, 
and this will affect the relative performance of competing 
systems at various other hurdles, for example penetrating 
enemy defenses. Some of the relevant cost comparisons, 
then, are between competing systems; others concern the 
extra costs to the enemy by canceling an additional ex- 
penditure of our own. For example, some dispersal is 
essential, though usually it is expensive; if the dispersed 
bases are within a warning net, dispersal can help to pro- 
vide warning against some sorts of attack, since it forces 
the attacker to increase the size of his raid and so makes 
it more liable to detection as well as somewhat harder to 
coordinate. But as the sole or principal defense of our 
offensive force, dispersal has only a brief useful life and 
can be justified financially only up to a point. For against 
our costs of construction, maintenance and operation 
of an additional base must be set the enemy’s much lower 
costs of delivering one extra weapon. And, in general, 
any feasible degree of dispersal leaves a considerable 
concentration of value at a single target point. For ex- 
ample, a squadron of heavy bombers costing, with their 
associated tankers and penetration aids, perhaps $500 
million over five years, might be eliminated, if it were 
otherwise unprotected, by an enemy intercontinental bal- 
listic missile costing perhaps $16 million. After making 
allowance for the unreliability and inaccuracy of the 
missile, this means a ratio of some ten for one or better. 
To achieve safety by brute numbers in so unfavorable a 
competition is not likely to be viable economically or 
politically. However, a viable peacetime operation is only 
the first hurdle to be surmounted. 

At the second hurdle—surviving the enemy offense— 
ground-alert systems placed deep within a warning net 
look good against a manned bomber attack, much less 
good against intercontinental ballistic missiles, and not 
good at all against ballistic missiles launched from the 
sea. In the last case, systems such as the Minuteman, 
which may be sheltered and dispersed as well as alert, 
would do well. Systems involving launching platforms 
which are mobile and concealed, such as Polaris sub- 
marines, have particular advantage for surviving an enemy 
offense. 

However, there is a third hurdle to be surmounted— 
namely that of making the decision to retaliate and com- 
municating it. Here, Polaris, the combat air patrol of B-52s, 
and, in fact, all of the mobile platforms—under water, on 
the surface, in the air, and above the air—have severe 
problems. Long-distance communication may be jammed 
and, most important, communication centers may be de- 
stroyed. 

At the fourth hurdle—ability to reach enemy territory 
with fuel enough to complete the mission—several of our 
short-legged systems have operational problems such as 
coordination with tankers and using bases close to the 
enemy. For a good many years to come, up to the mid- 
1960s in fact, this will be a formidable hurdle for the 
greater part of our deterrent force. The next section of 
this article deals with this problem at some length. 

The fifth hurdle is the aggressor’s long-range inter- 
ceptors and close-in missile defenses. To get past these 
might require large numbers of planes and missiles. (If 
the high cost of overcoming an earlier obstacle—using ex- 
treme dispersal or airborne alert or the like—limits the 
number of planes or missiles bought, our capability is likely 
to be penalized disproportionately here.) Or getting 
through may involve carrying heavy loads of radar decoys, 
electronic jammers, and other aids to defense penetration. 
For example, vehicles like Minuteman and Polaris, which 
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were made small to facilitate dispersal or mobility, may 
suffer here because they can carry fewer penetration aids. 

At the final hurdle—destroying the target in spite of 
the passive defenses that may protect it—low-payload and 
low-accuracy systems, such as Minuteman and Polaris, 
may be frustrated by blast-resistant shelters. For example, 
five half-megaton weapons with an average inaccuracy of 
two miles might be expected to destroy half the population 
of a city of 900,000, spread over forty square miles, pro- 
vided the inhabitants are without shelters. But if they 
are provided with shelters capable of resisting over-pres- 
sures of 100 pounds per square inch, approximately sixty 
such weapons would be required; and deep rock shelters 
might force the total up to over a thousand. 

Prizes for a retaliatory capability are not distributed for 
getting over one of these jumps. A system must get over 
all six. I hope these illustrations will suggest that assuring 
ourselves the power to strike back after a massive ther- 
monuclear surprise attack is by no means as automatic 
as is widely believed. 

In counteracting the general optimism as to the ease 
and, in fact, the inevitability of deterrence, I should like 
to avoid creating the extreme opposite impression. Deter- 
rence demands hard, continuing, intelligent work, but it 
can be achieved, The job of deterring rational attack by 
guaranteeing great damage to an aggressor is, for example, 
very much less difficult than erecting a nearly airtight 
defense of cities in the face of full-scale thermonuclear 
surprise attack. Protecting manned bombers and missiles 
is much easier because they may be dispersed, sheltered, 
or kept mobile, and they can respond to warning with 
greater speed. Mixtures of these and other defenses with 
complementary strengths can preserve a powerful remain- 
der after attack. Obviously not all our bombers and mis- 
siles need to survive in order to fulfill their mission. To 
preserve the majority of our cities intact in the face of 
surprise attack is immensely more difficult, if not im- 
possible. (This does not mean that the aggressor has the 
same problem in preserving his cities from retaliation by 
a poorly protected, badly damaged force. And it does not 
mean that we should not do more to limit the extent of 
the catastrophe to our cities in case deterrence fails. I 
believe we should.) Deterrence, however, provided we 
work at it, is feasible; and, what is more, it is a crucial 
objective of national policy. 

What can be said, then, as to whether general war is 
unlikely? Would not a general thermonuclear war mean 
“extinction” for the aggressor as well as the defender? 
“Extinction” is a state that badly needs analysis. Russian 
casualties in World War II were more than 20,000,000. 
Yet Russia recovered extremely well from this catastrophe. 
There are several quite plausible circumstances in the 
future when the Russians might be quite confident of being 
able to limit damage to considerably less than this number 
—if they make sensible strategic choices and we do not. 
On the other hand, the risks of not striking might at 
some juncture appear very great to the Soviets, involving. 
for example, disastrous defeat in peripheral war, loss of 
key satellites with danger of revolt spreading—possibly to 
Russia itself—or fear of an attack by ourselves. Then, 
striking first, by surprise, would be the sensible choice 
for them, and from their point of view the smaller risk. 

It should be clear that it is not fruitful to talk about 
the likelihood of general war without specifying the range 
of alternatives that are pressing on the aggressor and the 
strategic postures of both the Soviet bloc and the West. 
Deterrence is a matter of comparative risks. The balance 
is not automatic. First, since thermonuclear weapons give 
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an enormous advantage to the aggressor, it takes great 
ingenuity and realism at any given level of nuclear tech- 
nology to devise a stable equilibrium. And second, this 
technology itself is changing with fantastic speed. Deter- 
rence will require an urgent and continuing effort. 


THE USES AND RISKS OF BASES 
CLOSE TO THE SOVIETS 


It may now be useful to focus attention on the special 
problems of deterrent forces close to the Soviet Union. 
First, overseas areas have played an important role in 
the past and have a continuing though less certain role 
today. Second, the recent acceleration of production of 
intermediate-range ballistic missiles and the negotiation 
of agreements with various NATO powers for their basing 
and operation have given our overseas bases a renewed 
importance in deterring attack on the United States—or 
so it would appear at first blush. Third, an analysis 
can throw some light on the problems faced by our 
allies in developing an independent ability to deter all-out 
attack on themselves, and in this way it can clarify the 
much agitated question of nuclear sharing. Finally, over- 
seas bases affect in many critical ways, political and eco- 
nomic as well as military, the status of the alliance. 

At the end of the last decade overseas bases appeared 
to be an advantageous means of achieving the radius 
extension needed by our short-legged bombers, of per- 
mitting them to use several axes of attack, and of in- 
creasing the number of sorties possible in the course of 
an extended campaign. With the growth of our own 
thermonuclear stockpile, it became apparent that a long 
campaign involving many re-uses of a large proportion 
of our bombers was not likely to be necessary. With the 
growth of a Russian nuclear-delivery capability, it became 
clear that this was most unlikely to be feasible. 

Our overseas bases now have the disadvantage of high 
vulnerability. Because they are closer than the United 
States to the Soviet Union, they are subject to a vastly 
greater attack by a larger variety as well as number of 
vehicles. With given resources the Soviets might deliver 
on nearby bases a freight of bombs with something like 
fifty to 100 times the yield that they could muster at in- 
tercontinental range. Missile accuracy would more than 
double. Because there is not much space for obtaining 
warning—in any case, there are no deep-warning radar 
nets—and, since most of our overseas bases are close to 
deep water from which submarines might launch missiles, 
the warning problem is very much more severe than 
for bases in the interior of the United States. 

As a result, early in the 1950s the US Air Force decided 
to recall many of our bombers to the continental United 
States and to use the overseas bases chiefly for refueling, 
particularly post-strike ground refueling. This reduced 
drastically the vulnerability of US bombers and at the 
same time retained many of the advantages of overseas 
operation. For some years now SAC has been reducing 
the number of aircraft usually deployed overseas. The 
purpose is to reduce vulnerability and has little to do 
with any increasing radius of SAC aircraft. The early 
B-52 radius is roughly that of the B-36; the B-47, roughly 
that of the B-50 or B-29. In fact the radius limitation 
and therefore the basing requirements we have discussed 
will not change substantially for some time to come. We 
can talk with comparative confidence here, because the 
US strategic force is itself largely determined for this 
period. Such a force changes more slowly than is gen- 
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erally realized. The vast majority of the force will consist 
of manned bombers, and most of these will be of medium 
range. Some US bombers will be able to reach some 
targets from some US bases within the forty-nine states 
without landing on the way back. On the other hand, 
some bomber-target combinations are not feasible with- 
out pretarget landing (and are therefore doubtful). The 
Atlas, Titan, and Polaris rockets, when available, can of 
course do without overseas bases (though the proportion 
of Polaris submarines kept at sea can be made larger by 
the use of submarine tenders based overseas). But even 
with the projected force of aerial tankers, the greater part 
of our force, which will be manned bombers, cannot be 
used at all in attacks on the Soviet Union without at least 
some use of overseas areas. 

What of the bases for Thor and Jupiter, our first inter- 
mediate-range ballistic missiles? These have to be close 
to the enemy, and they must, of course, be operating bases, 
not merely refueling stations. The Thors and Jupiters will 
be continuously in range of an enormous Soviet potential 
for surprise attack. These installations therefore reopen, 
in a most acute form, some of the serious questions of 
ground vulnerability that were raised about six years ago 
in connection with our overseas bomber bases. The deci- 
sion to station the Thor and Jupiter missiles overseas has 
been our principal public response to the Russian ad- 
vances in rocketry, and perhaps our most plausible re- 
sponse. Because it involves our ballistic missiles, it appears 
directly to answer the Russian rockets. Because it in- 
volves using European bases, it appears to make up for 
the range superiority of the Russian intercontinental mis- 
sile. And most important, it directly involves the NATO 
powers and gives them an element of control. 

There is no question that it was genuinely urgent not 
only to meet the Russian threat but to do so visibly, in 
order to save the loosening NATO alliances. Our allies 
were fearful that the Soviet ballistic missile might mean 
that we were no longer able or willing to retaliate against 
the Soviet Union in case of an attack on them. We has- 
tened to make public a reaction which would restore their 
confidence. This move surely appears to increase our own 
power to strike back, and also to give our allies a deter- 
rent of their own, independent of our decision. It has 
also been argued that in this respect it merely advances the 
inevitable date at which our allies will acquire “modern” 
weapons of their own, and that it widens the range of 
Soviet challenges which Europe can meet. But we must 
face seriously the question whether this move will, in 
fact, assure either the ability to retaliate or the decision to 
attempt it, on the part of our allies or ourselves. And we 
should ask at the very least whether further expansion of 
this policy will buy as much retaliatory power as other 
ways of spending the considerable sums involved. Finally, 
it is important to be clear whether the Thor and Jupiter 
actually increase the flexibility or range of response avail- 
able to allies. 

One justification for this move is that it disperses retal- 
iatory weapons and that this is the most effective sanction 
against the thermonuclear aggressor. The limitations of 
dispersal have already been discussed, but it remains to 
examine the argument that overseas bases provide wide- 
spread dispersal, which imposes on the aggressor insoluble 
problems of coordination. 

There is, of course, something in the notion that forcing 
the enemy to attack many political entities increases the 
seriousness of his decision, but there is very little in the 
notion that dispersal in several countries makes the prob- 
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lem of destruction more difficult in the military sense. 
Dispersal does not require separation by the distance of 
oceans—just by the lethal diameters of enemy bombs. And 
the task of coordinating bomber attacks on Europe and 
the eastern coast of the United States, say, is not appre- 
ciably more difficult than coordinating attacks on our 
east and west coasts. In the case of ballistic missiles, the 
elapsed time from firing to impact on the target can be 
calculated with high accuracy. Although there will be 
some failures and delays, times of firing can be arranged 
so that impact on many dispersed points is almost simul- 
taneous—on Okinawa and the United Kingdom, for in- 
stance, as well as on California and Ohio. Moreover, it 
is important to keep in mind that these far-flung bases, 
while distant from each other and from the United States, 
are on the whole close to the enemy. To eliminate them, 
therefore, requires a smaller expenditure of resources on 
his part than targets at intercontinental range. For close-in 
targets he can use a wider variety of weapons carrying 
larger payloads and with higher accuracy. 

The seeming appositeness of an overseas-based Thor and 
Jupiter as an answer to a Russian intercontinental ballistic 
missile stems not so much from any careful analysis of their 
retaliatory power under attack as from the directness of 
the comparison they suggest: a rocket equals a rocket, an 
intercontinental missile equals an intermediate-range mis- 
sile based at closer range to the target. But this again 
mistakes the nature of the technological race. It conceives 
the problem of deterrence as that of simply matching or 
exceeding the aggressor’s capability to strike first. A sur- 
prising proportion of the debate on defense policy has 
betrayed this confusion. Matching technological develop- 
ments are useful for prestige, and such demonstrations 
have a vital function in preserving the alliance and in 
reassuring the neutral powers. But propaganda is not 
enough. The only reasonably certain way of maintaining 
a reputation for strength is to display an actual power 
to our friends as well as our enemies. We should ask, 
then, whether further expansion of the current programs 
for basing Thor and Jupiter is an efficient way to increase 
American retaliatory power. If overseas bases are con- 
sidered too vulnerable for manned bombers, will not the 
same be true for missiles? 

The basis for the hopeful impression that they will not 
is rather vague, including a mixture of hypothetical prop- 
erties of ballistic missiles in which perhaps the dominant 
element is their supposedly much more rapid, “push- 
button” response. What needs to be considered here are 
the response time of such missiles (including decision, 
preparation, and launch times), and how they are to be 
defended. 

The decision to fire a missile with a thermonuclear war- 
head is much harder to make than a decision simply to 
start a manned aircraft on its way, with orders to return 
to base unless instructed to continue to its assigned target. 
This is the “fail-safe” procedure practiced by the US Air 
Force. In contrast, once a missile is launched, there is 
no method of recall or deflection which is not subject to 
risks of electronic or mechanical failure. Therefore, such 
a decision must wait for much more unambiguous evi- 
dence of enemy intentions. It must and will take a longer 
time to make and is less likely to be made at all. Where 
more than one country is involved, the joint decision is 
harder still, since there is opportunity to disagree about 
the ambiguity of the evidence, as well as to reach quite 
different interpretations of national interest. On much less 
momentous matters the process of making decisions in 
NATO is complicated, and it should be recognized that 
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such complexity has much to do with the genuine con- 
cern of the various NATO powers about the danger of 
accidentally starting World War III. Such fears will not 
be diminished with the advent of IRBMs. In fact, wide- 
spread dispersion of nuclear armed missiles raises im- 
measurably the possibility of accidental war. 

Second, it is quite erroneous to suppose that by contrast 
with manned bombers the first IRBMs can be launched 
almost as simply as pressing a button. Countdown proce- 
dures for early missiles are liable to interruption, and the 
characteristics of the liquid-oxygen fuel limit the readi- 
ness of their response. Unlike JP-4, the fuel used in jet 
bombers, liquid oxygen cannot be held for long periods 
of time in these vehicles. In this respect such missiles 
will be less ready than alert bombers. Third, the smaller 
warning time available overseas makes more difficult any 
response. This includes, in particular, any active defense, 
not only against ballistic missile attacks but, for example, 
against low-altitude or various circuitous attacks by manned 
aircraft. 

Finally, passive defense by means of shelter is more 
difficult, given the larger bomb yields, better accuracies, 
and larger forces available to the Russians at such close 


range. And if the press reports are correct, the plans | 


for IRBM installations do not call for bomb-resistant shel- 
ters. If this is so, it should be taken into account in 
measuring the actual contribution of these installations 
to the West’s retaliatory power. Viewed as a contribution 
to deterring all-out attack on the United States, the Thor 
and Jupiter bases seem unlikely to compare favorably with 
other alternatives. If newspaper references to hard bar- 
gaining by some of our future hosts are to be believed, 
it would seem that such negotiations have been conducted 
under misapprehensions on both sides as to the benefits 
to the United States. 

But many proponents of the distribution of Thor and 
Jupiter—and possibly some of our allies—have in mind not 
an increase in US deterrence but the development of an 
independent capability in several of the NATO countries 
to deter all-out attack against themselves. This would be 
a useful thing if it can be managed at supportable cost 
and if it does not entail the sacrifice of even more critical 
measures of protection. But aside from the special prob- 
lems of joint control, which would affect the certainty 
of response adversely, precisely who their legal owner 
is will not affect the retaliatory power of the Thors and 
Jupiters one way or the other. They would not be able 
to deter an attack which they could not survive. It is 
curious that many who question the utility of American 
overseas bases (for example, our bomber bases in the 
United Kingdom) simply assume that, for our allies, pos- 
session of strategic nuclear weapons is one ‘ith deterrence. 

There remains the view that the pre sion of these 
weapons will broaden the range of response open to our 
allies. Insofar as this view rests on the belief that the 
intermediate-range ballistic missile is adapted to limited 
war, it is wide of the mark. The inaccuracy of an IRBM 
requires high-yield warheads, and such a combination of 
inaccuracy and high yield, while quite appropriate and 
adequate against unprotected targets in a general war, 
would scarcely come within even the most lax, in fact, 
reckless, definition of limited war. Such a weapon is in- 
appropriate for even the nuclear variety of limited war, 
and it is totally useless for meeting the wide variety of 
provocation that is well below the threshold of nuclear 
response. Insofar as these missiles will be costly for 
our allies to install, operate, and support, they are likely 
to displace a conventional capability that might be gen- 
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uinely useful in limited engagements. More important, 
they are likely to be used as an excuse for budget cutting. 
In this way they will accelerate the general trend toward 
dependence on all-out response and so will have the oppo- 
site effect to the one claimed. 

Nevertheless, if the Thor and Jupiter have these defects, 
might not some future weapon be free of them? Some of 
these defects, of course, will be overcome in time. Solid fuels 
or storable liquids will eventually replace liquid oxygen, 
reliabilities will increase, various forms of mobility or 
portability will become feasible, accuracies may even be 
so improved that such weapons can be used in limited 
wars. But these developments are all years away. In con- 
sequence, the discussion will be advanced if a little more 
precision is given such terms as “missiles” or “modern” or 
“advanced weapons.” We are not distributing a generic 
“modern” weapon with all the virtues of flexibility in 
varying circumstances and of invulnerability in all-out 
war. But even with advances in the state of the art on our 
side, it will remain difficult to maintain a deterrent, espe- 
cially close in under the enemy’s guns. 

It follows that, though a wider distribution of nuclear 
weapons may be inevitable, or at any rate likely, and 
though some countries, in addition to the Soviet Union 
and the United States, may even develop an independent 
deterrent, it is by no means inevitable or even very likely 
that the power to deter all-out thermonuclear attack will be 
widespread. This is true even though a minor power would 
not need to guarantee as large a retaliation as we in order 
to deter attack on itself. Unfortunately, the minor powers 
have smaller resources as well as poorer strategic locations. 
Mere membership in the nuclear club might carry with it 
prestige, as the applicants and nominees expect, but it will 
be rather expensive, and in time it will be clear that it does 
not necessarily confer any of the expected privileges en- 
joyed by the two charter members. The burden of deterring 
a general war as distinct from limited wars is still likely to 
be on the United States and, therefore, so far as our allies 
are concerned, on the military alliance. 

There is one final consideration. Missiles placed near the 
enemy, even if they could not retaliate, would have a 
potent capability for striking first by surprise. And it might 
not be easy for the enemy to discern their purpose. The 
existence of such a force might be a considerable provoca- 
tion and, in fact, a dangerous one in the sense that it would 
place a great burden on our deterrent force which more 
than ever would have to guarantee extreme risks to the 
attacker—worse than the risks of waiting in the face of this 
danger. When not coupled with the ability to strike in re- 
taliation, such a capability might suggest—erroneously, to 
be sure, in the case of the democracies—an intention to 
strike first. If so, it would tend to provoke rather than to 
deter general war. 

I have dealt here with only one of the functions of over- 
seas bases: their use as a support for the strategic deterrent 
force. They have a variety of important military, political, 
and economic roles which are beyond the scope of this 
paper. Expenditures in connection with the construction or 
operation of our bases, for example, are a form of economic 
aid and, moreover, a form that is rather palatable to the 
Congress. There are other functions in a central war where 
their importance may be very considerable and their use- 
fulness in a limited war might be substantial. 

Indeed nothing said here should suggest that deterrence 
is in itself an adequate strategy. The complementary re- 
quirements of a sufficient military policy cannot be dis- 
cussed in detail here. Certainly they include a more serious 
development of power to meet limited aggression, especially 
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with more advanced conventional weapons than those now 
available. They also include more energetic provision for 
active and passive defenses to limit the dimensions of the 
catastrophe in case deterrence should fail. For example, an 
economically feasible shelter program might make the dif- 
ference between 50,000,000 survivors and 120,000,000 
survivors. 

But it would be a fatal mistake to suppose that because 
strategic deterrence is inadequate by itself it can be dis- 
pensed with. Deterrence is not dispensable. If the picture 
of the world I have drawn is rather bleak, it could nonethe- 
less be cataclysmically worse. Suppose both the United 
States and the Soviet Union had the power to destroy each 
other’s retaliatory forces and society, given the opportunity 
to administer the opening blow. The situation would then 
be something like the old-fashioned western gun duel. It 
would be extraordinarily risky for one side not to attempt 
to destroy the other, or to delay doing so, since it not only 
can emerge unscathed by striking first but this is the sole 
way it can reasonably hope to emerge at all. Evidently such 
a situation is extremely unstable. On the other hand, if it is 
clear that the aggressor, too, will suffer catastrophic dam- 
age in the event of his aggression, he then has strong reason 
not to attack, even though he can administer great damage. 
A protected retaliatory capability has a stabilizing influence 
not only in deterring rational attack, but also in offering 
every inducement to both powers to reduce the chance of 
accidental war. 

The critics who feel that deterrence is “bankrupt” some- 
times say that we stress deterrence too much. I believe this 
is quite wrong if it means that we are devoting too much 
effort to protect our power to retaliate; but I think it is 
quite right if it means that we have talked too much of a 
strategic threat as a substitute for many things it cannot 
replace. 


DETERRENCE, ACCIDENTS, AND 
DISARMAMENT 


Up to now I have talked mainly about the problem of 
deterring general war, of making it improbable that an act 
of war will be undertaken deliberately, with a clear under- 
standing of the consequences, that is, rationally. That such 
deterrence will not be easy to maintain in the 1960s simply 
expresses the proposition that a surprise thermonuclear at- 
tack might not be an irrational or insane act on the part of 
the aggressor. A deterrent strategy is aimed at a rational 
enemy. Without a deterrent, general war is likely. With it, 
however, war might still occur. 

In order to reduce the risk of a rational act of aggression, 
we are being forced to undertake measures (increased alert- 
ness, dispersal, mobility) which, to a significant extent, 
increase the risk of an irrational or unintentional act of war. 
The accident problem is serious, and it would be a great 
mistake to dismiss the recent Soviet charges on this subject 
as simply part of the war of nerves. In a clear sense the 
great multiplication and spread of nuclear arms throughout 
the world, the drastic increase in the degree of readiness 
of these weapons, and the decrease in the time available 
for the decision on their use must inevitably raise the risk 
of accident. The B-47 accidents this year at Sidi Slimane 
and at Florence, S. C., and the recent Nike explosions are 
just a beginning. Though incidents of this sort are not them- 
selves likely to trigger misunderstanding, they suggest the 
nature of the problem. 

There are many sorts of accidents that could happen. 

(Continued on following page) 
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There can be electronic or mechanical failures of the sort 
illustrated by the B-47 and Nike mishaps; there can be 
aberrations of individuals, perhaps quite low in the echelon 
of command; there can be miscalculations on the part of 
governments as to enemy intent and the meaning of am- 
biguous signals. Not all deterrent strategies will involve the 
risk of accident equally. One of the principles of selecting 
a strategy should be to reduce the chance of accident, 
wherever we can, without a corresponding increase in vul- 
nerability to a rational surprise attack. This is the purpose 
of the “fail-safe” procedures for launching SAC. 

These problems are also relevant to the disarmament 
question. The Russians, exploiting an inaccurate United 
Press report which suggested that SAC started en masse 
toward Russia in response to frequent radar “ghosts,” cried 
out against these supposed Arctic flights. The United States 
response, and its sequels, stated correctly that such flights 
had never been undertaken except in planned exercises and 
would not be undertaken in response to such unreliable 
warning. We pointed out the importance of quick response 
and a high degree of readiness in the protection of the 
deterrent force. The nature of the fail-safe precaution was 
also described. 

We added, however, to cap the argument, that if the 
Russians were really worried about surprise attack they 
would accept the President’s “open skies” proposal. This 
addition, however, conceals an absurdity. Aerial photog- 
raphy would have its uses in a disarmament plan—for ex- 
ample, to check an exchange of information on the location 
of ground bases. However, so far as surprise is concerned, 
an “open skies” plan would have direct use only to discover 
attacks requiring much more lengthy, visible, and unam- 
biguous preparations than are likely today. The very readi- 
ness of our own strategic force suggests a state of technology 
which outmodes the “open skies” plan as a counter to sur- 
prise attack. Not even the most advanced reconnaissance 
equipment can disclose an intention from 40,000 feet. Who 
can say what the men in the blockhouse of an ICBM base 
have in mind? Or, for that matter, what is the final desti- 
nation of training flights or fail-safe flights starting over the 
Pacific or North Atlantic from staging areas? 

The actions that need to be taken on our own to deter 
attack might usefully be complemented by bilateral agree- 
ments for inspection and reporting and, possibly, limitation 
of arms and of methods of operating strategic and naval air 
forces. But the protection of our retaliatory power remains 
essential; and the better the protection, the smaller the 
burden placed on the agreement to limit arms and modes of 
operation and to make them subject to inspection. Reliance 
on “open skies” alone to prevent surprise would invite 
catastrophe and the loss of power to retaliate. Such a plan 
is worthless for discovering a well prepared attack with 
ICBMs or submarine-launched missiles or a routine mass 
training flight whose destination could be kept ambiguous. 
A tremendous weight of weapons could be delivered in 
spite of it. 

Although it is quite hopeless to look for an inspection 
scheme which would permit abandonment of the deterrent, 
this does not mean that some partial agreement on inspec- 
tion and limitation might not help to reduce the chance of 
any sizable surprise attack. We should explore the possi- 
bilities of agreements involving limitation and inspection. 
But how we go about this will be conditioned by our appre- 
ciation of the problem of deterrence itself. 

The critics of current policy who perceive the inade- 
quacy of the strategy of deterrence are prominent among 
those urging disarmament negotiations, an end to the arms 
race and a reduction of tension. This is a paramount in- 
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terest of some of our allies. The balance of terror theory is 
the basis for some of the more lighthearted suggestions: If 
deterrence is automatic, strategic weapons on one side can- 
cel those of the other, and it should be easy for both sides 
to give them up. So James E. King, Jr., one of the most 
sensible writers on the subject of limited war, suggests that 
weapons needed for “unlimited” war are those which both 
sides can most easily agree to abolish, simply because 
“neither side can anticipate anything but disaster” from 
their use. “Isn’t there enough stability in the ‘balance of 
terror, ” he asks, “to justify our believing that the Russians 
can be trusted—within acceptable limits—to abandon the 
weapons whose ‘utility is confined to the threat or conduct 
of a war of annihilation’?” 

Indeed, if there were no real danger of a rational attack, 
then accidents and the “nth” country problem would be 
the only problems. As I have indicated, they are serious 
problems and some sorts of limitation and inspection agree- 
ment might diminish them. But if there is to be any pros- 
pect of realistic and useful agreement, we must reject the 
theory of automatic deterrence. And we must bear in mind 
that the more extensive a disarmament agreement is, the 
smaller the force that a violator would have to hide in order 
to achieve complete domination. Most obviously, “the abo- 
lition of the weapons necessary in a general or ‘unlimited’ 
war’ would offer the most insuperable obstacles to an in- 
spection plan, since the violator could gain an overwhelming 
advantage from the concealment of even a few weapons. 
The need for a deterrent, in this connection, too, is ineradi- 
cable. 

Almost everyone seems concerned with the need to relax 
tension. However, relaxation of tension, which everyone 
thinks is good, is not easily distinguished from relaxing one’s 
guard, which almost everyone thinks is bad. Relaxation, 
like Miltown, is not an end in itself. Not all danger comes 
from tension. To be tense where there is danger is only 
rational. 

What can we say then, in sum, on the balance of terror 
theory of automatic deterrence? It is a contribution to the 
rhetoric rather than the logic of war in the thermonuclear 
age. The notion that a carefully planned surprise attack can 
be checkmated almost effortlessly, that, in short, we may 
resume our deep pre-Sputnik sleep, is wrong and its nearly 
universal acceptance is terribly dangerous. Though deter- 
rence is not enough in itself, it is vital. There are two prin- 
cipal points. 

First, deterring general war in both the early and late 
1960s will be hard at best, and hardest both for ourselves 
and our allies wherever we use forces based near the enemy. 

Second, even if we can deter general war by a strenuous 
and continuing effort, this will by no means be the whole 
of a military, much less a foreign policy. Such a policy 
would not of itself remove the danger of accidental out- 
break or limit the damage in case deterrence failed; nor 
would it be at all adequate for crises on the periphery. 

A generally useful way of concluding a grim argument 
of this kind would be to affirm that we have the resources, 
intelligence, and courage to make the correct decisions. 
That is, of course, the case. And there is a good chance 
that we will do so. But perhaps, as a small aid toward 
making such decisions more likely, we should contemplate 
the possibility that they may not be made. They are hard, 
do involve sacrifice, are affected by great uncertainties, and 
concern matters in which much is altogether unknown and 
much else must be hedged by secrecy; and, above all, they 
entail a new image of ourselves in a world of persistent 
danger. It is by no means certain that we shall meet the 
test.—END 
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Er a digest of provocative ideas on 
any subject—particularly as exciting a sub- 
ject as astronautics—is a rewarding task. It’s 
rough on the eyes, too, but good for the brain. 
As the months go by, an increasing river of jour- 
nals, articles, speeches, and reports floods our 
office. 

The content of this month’s SPACE DIGEsT re- 
flects this wide range of sources for selection. In 
fact, the articles that appear this month originated 
in publications as diverse in their audience as 
Playboy and Parents’ Magazines. 

Names like Margaret Mead, Harlow Shapley, 
Charles Frankel, and Anthony Boucher are hon- 
ored in the academic and literary circles. It is our 
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From the Editors... 


privilege to publish their ideas on these pages. 

Aside from philosophical aspects of the space 
age, there are hard facts that have to be faced. 
As the year began, the House of Representatives 
released a report, among several others, all valu- 
able, called “The United States and Outer Space.” 
Bluntly it called for far greater effort, keyed to sur- 
vival, by our country. And it spelled out the still 
not universally understood point that we may for- 
feit our freedom if we do not face up to the stakes 
involved in the technological war. 

The present organization of our space effort as 
rendered in the drawings on pages 68 and 69, 
offers an interesting, if not altogether encourag- 
ing, picture of how we are “girding” for survival. 
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WE ORBITED ATLAS, BUT Soviets 


HE solar system’s nine familiar planets 
- coursing around the sun now have a 

new neighbor. As heavenly bodies go, 
the tenth planet, Mechta (dream) or 
“Lunik,” presumably in a solar orbit, isn’t much. 
There are heavier hunks of natural rock (possible 
remains of a shattered planet) in the asteroid belt 
that orbits the sun. But as a further jolting demon- 
stration of Soviet dead earnestness in the techno- 
logical war, the Red rocket is unquestionably a 
major achievement—this in spite of the fact that 
an increasing number of people are pointing .out 
that the Russian mission actually overreached its 
objective, the moon. 

This original objective, which if attained would 
have been a formidable performance of both 
thrust and guidance, was doubly obscured in the 
flood of news that accompanied the Russian 
rocket’s ride into the void. The Soviets were de- 
liberately vague in their announcement of the mis- 
sion of the Lunik, yet the description of the in- 
strumentation and the popular name Lunik gave 
the impression it was a lunar probe—and our own 
press, excited by its thrust, bought the quick 
Soviet shift to the “cosmic rocket-solar probe” 
promotion of the Russian propaganda mill. 
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Above; final adjustments on Atlas, before it roared 
into orbit from Cape Canaveral at year’s end. 


WILLIAM LEAVITT 
Associate Editor 


These observations in no way minimize the 
Soviet achievement. In this primitive age of space 
technology, to have the skill (and luck) to get to 
the relative vicinity of your target and then to 
overshoot it because your thrust and consequent 
inertial speed were too great is a fantastic accom- 
plishment. If the Russians follow the course they 
have so dramatically traced since October 4, 
1957, there is little doubt that they will—as they 
say they will—safely recover a man from orbit be- 
fore we do, succeed in landing instrument pack- 
ages on the moon, and perform the rest of the 
natural sequence: land a party on the moon, set 
up shop there, and strike an awe into the uncom- 
mitted peoples of the world that may retire our 
country to the permanent status of a second-class 
power. These are frightening realities and they 
have to be accepted realistically. 

Yet, as reported here last month, there have 
been undeniable advances in the space effort on 
our side. Literally as we went to press last month, 
the Atlas “talking satellite’ was announced. And 
it is painful to recall the too-loud burst of ap- 
plause that went up, along with editorial state- 
ments mistakenly stressing the great weight of 
Atlas compared with the Russian Sputniks. People 


SPACE DIGEST | FEBRUARY 1959 




























~ -_ AS Ae —- TA — ~~ i tino ord ii. 


_ —-& 7 CF me 45 F AS 








| 















Wide World Photos, Inc. 


Red showmanship. This photo, made in Scotland, is believed to have caught 
on film the sodium cloud released from Mechta as it streaked toward space. 


who follow the space story closely were quick to 
point out that the payload of Sputnik III was 
heavier than Atlas’ payload and that it was less 
than candid to talk sheer weight of Atlas as an 
achievement in itself. Comparisons: Sputnik III 
payload—2,129 pounds; Atlas payload—167 
pounds. The achievement of Atlas was, as pointed 
out last month in Space Dicest, the demonstra- 
tion of guidance capability and the feasibility of 
satellite use for communications. 

The how and why of both the Atlas and Lunik 
shoots is a different story entirely. Aside from the 
intrinsic worth of what was really a USAF 
achievement, an increasing number of observers 
are wondering how long we can stay in the tech- 
nological race using what appears to be almost an 
“intuitive” approach. Getting the Atlas into orbit, 
according to some accounts, was the result of a 
conference in which the question was asked, 
almost plaintively: “What can we do that’s big— 
really big?” A small band of people were bound 
to secrecy, and the Atlas did its stuff. It’s not in- 
conceivable that the Russians may have even had 
the luck to be able to postpone their Lunik shot 
long enough to leave the West happy over the 
holidays so that they could accomplish an even 
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Stole Our Thunder 


SOME REASONS WHY 


more effective one-two punch a few weeks later. 

It becomes clearer, as the race proceeds, that 
the Soviets have now and have had for a consider- 
able time a well-thought-out space program, a 
budget to pay for it, and the scientists to do the 
job. In addition, they have excited their people 
with tantalizing pictures of a future in which 
Soviet technology will make more comfortable the 
lives of the many. Except for the rigidity of their 
political dogmas, the Russians are going ahout 
things in a way that is really quite American in 
tone. For an interesting graphic representation of 
the US national space effort, see pages 68 and 69. 
It tells a somewhat confusing story. Although, as 
yet, no complete chart of the Soviet setup is avail- 
able, it is difficult to imagine that they have as 
complicated and diffused an arrangement. 

We used to poke fun, in the early days of Com- 
munism, at the plethora of commissars and com- 
mittees assigned to handle particular jobs. Why 
not just give someone the responsibility and get 
it done was our reaction to the commissariats of 
yesteryear. Now the tables seem to have turned. 

It’s possible, in the light of present events, that 
the Russians are beginning to wonder about us 
the way we used to about them.—END 
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REVOLUTION 


a. — eee 


The first change came when man the hunter became 


man the farmer. The second came with the 


machine. Now the satellite symbolizes a 


new “age of acceleration” 


CHARLES FRANKEL 


ROBABLY no event in recent years has 
P had a greater impact on the American 
mood than the Soviet Union’s success 
in launching artificial satellites. The 
Sputniks stirred justified anxieties about Amer- 
ica’s position in the cold war and upset some of 
our tenderest assumptions about our situation. 
But more than this, the Sputniks—and now our 
own Explorers—have turned loose some bewil- 
dering predictions about the future. .. . 
But while predictions about man’s future career 
in outer space have an undeniable interest, the 
satellites, it may be suspected, also have a sig- 
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nificance that is a bit closer to earth and closer 
to home. For they are not merely events in an 
armaments race or science-fiction stories come 
true. They are peculiarly dramatic symbols of 
what has been going on backstage, east and west, 
during the last fifteen years—a sudden extension 
of scientific intelligence and technical resource- 
fulness which represents an extraordinary spurt 
of human intellect and power. And this spurt of 
the human mind has social and moral, as well as 
technological, consequences. The Sputniks are 
signs in the skies that the normal human scene 
is changing in some of its fundamental character- 
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istics and that we are living in the midst of a 
fundamental revolution in human affairs. 

Some 25,000 years ago an “Agricultural Rev- 
olution” took place which changed man from a 
nomadic hunter and berry picker into a deliberate 
cultivator of his food supply. In the latter half 
of the eighteenth century an “Industrial Revolu- 
tion” began with results which we have not yet 
fully absorbed. Both these revolutions began as 
changes in the ideas and tools men had used to 
adjust themselves to nature. They ended by chang- 
ing men’s relations to each other, their moral and 
political outlooks, and the very substance of the 
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things they thought worth seeking in life. It is easy 
to overestimate the significance of events that 
happen in one’s own day. But the revolution that 
has taken shape in the last fifteen years must be 
put in company like this to be seen in its proper 
perspective. 

Indeed, in the natural energies it has released, 
and in the speed with which it has done so, the 
present shift in the relation of man to his environ- 
ment dwarfs either of its predecessors. It is im- 
possible to believe that its other consequences 
will not eventually be as great. Now that we have 
had a chance to absorb the first impact of the 
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Sputniks, it may be worthwhile to sit back‘ and 
reflect on some of the long-range social issues of 
which the Sputniks are a portent. 

We can already see some of the more obvious 
issues. War, for example, has changed its char- 
acter and has lost one of its traditional functions 
in international affairs. Leaving all issues of 
morality aside, large-scale war can no longer be 
used, as it has sometimes been used in the past, 
as an intelligent instrument even of national 
selfishness. While the danger of all-out nuclear 
war has not substantially receded, such war can 
only be an instrument of utter desperation. 

Similarly, the problem posed by the expansion 
of population in the world promises to become 
even more acute as a result of the advances in 
medicine and technology that are almost surely in 
prospect. Through most of its history the human 
race has had to struggle to keep its numbers from 
declining. But our very success in improving the 
basic conditions of human existence now threatens 
to turn back upon us and to lead to incalculable 
human suffering unless organized measures are 
taken to control the birth rate. 

But war and the growth of the world’s popula- 
tion are relatively familiar problems, even though 
the penalty for failing to solve them has suddenly 
become astronomically high. The present revolu- 
tion in human affairs is likely to bring other 
changes, however, to which somewhat less atten- 
tion has been paid. And not the least important 
is a possible change in the way in which human 


work will be organized with the advent of new . 


industrial processes such as automation. 

One possible consequence of automation, for 
example, is a sharp increase in the ratio of skilled 
workers to unskilled workers. This means a host 
of new issues for industrial unions, and new prob- 
lems for both labor leaders and industrial man- 
agers. Of equal significance is the possible impact 
of the automatic factory on the way in which 
the working day may be arranged. As the British 
engineer Landon Goodman has pointed out, the 
cost of introducing automation may be so high 
in many cases that it will be uneconomical to 
operate a plant only eight hours a day. If many 
industrial plants are going to find it necessary to 
operate around the clock, obvious consequences 
will follow for everything from the nature of home 
life to the way in which cities are organized. 
Even the old phrase, “as different as night and 
day,” is likely to lose some of its force. 

The new way in which work may be organized 
also affects the attitude that men may take toward 
the other parts of life. Most of the work that men 
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have had to do in history has been disagreeable; 
most of the leisure that men have had has been 
the prerogative of the few. This fact has colored 
much of our thinking about the way in which 
life ought to be lived. The democratically minded 
have been suspicious of what is “useless”; the 
aristocratically minded have regarded the useful 
as just a bit vulgar. But if leisure becomes every- 
body’s prerogative (and problem), and if auto- 
mation can be used to make human work less 
routine and to give more workers the opportunity 
to exercise their individual skills and discretion, 
the sharp division between work and leisure will 
make even less sense than it makes today. The 
effects will be felt, to take only one example, 
in our ideals of “liberal” education, which are 
still primarily leisure oriented, and in our con- 
ception of “vocational” education, which is already 
anachronistic in its view of what ordinary people 
need to be “prepared for life.” 

But the new processes of industrial production 
are parts of a larger trend which has even deeper 
implications of its own. During most of the past, 
developments in technology were largely independ- 
ent of developments in pure scientific research. 
To some extent this remained true even in the 
nineteenth century. But technology has now be- 
come almost entirely the child of fundamental 
theoretical inquiry. This means that we can count 
in the future on a steady process of technological 
innovation, and at a steadily more rapid pace... . 

This quickened tempo represents an unprece- 
dented challenge to the human ability to adjust to 
social change. It took man roughly 475,000 years 
to arrive at the Agricultural Revolution. It re- 
quired another 25,000 years to come to the 
Industrial Revolution. We have arrived at the 
“Space Age” in a hundred and fifty years—and 
while we do not know where we go from here, 
we can be sure that we shall go there fast. Our 
expectations of change, and the ability of our 
nervous systems or our social systems to with- 
stand the shock of change, have been formed 
in the long experience of the race. And this 
experience, even in the nineteenth century, has not 
prepared us for the pace of events that lie ahead. 

Such an extraordinary change in the basic 
tempo of human history means that new and 
deliberate efforts will be needed to control the 
processes of social change. As the last hundred 
years of Western history demonstrate, men can 
learn to change at a much quicker pace than 
before. But as these same years also suggest, there 
are limits, and it is difficult to imagine a day when 
it will not take time for men to adjust to new 
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conditions, to learn new skills and habits, and 
to get over the nostalgia and resentments that 
come when old and familiar things are de- 
stroyed.... 

Accordingly, if the things we cherish from 
the past are not going to be carefully destroyed, 
and if the best possibilities of the future are going 
to be realized, it seems probable that we shall 
have to have institutions that have been deliber- 
ately set up to exercise long-range social fore- 
thought. A steady process of technological inno- 
vation, for example, can mean recurrent crises 
of technological unemployment. If this is not to 
happen, institutions will have to exist te envisage 
the new skills that will be needed, to undertake 
the continuing task of retraining workers, and to 
control the pace at which new techniques are 
introduced so that we can make a sensible adjust- 
ment to them. Given the pace and magnitude 
of the technical changes that are in prospect, 
we cannot count on the market place and the 
price system to do this job alone. Technological 
innovation means social change; and there is no 
more reason to introduce such innovations, letting 
the chips fall where they may, than there is to 
introduce a new and powerful drug on the market 
without first making it meet the test of medical 
examination and control. ; 

The need to exercise more deliberate control 
over the processes of social change raises, of 
course, a fundamental issue. It is the issue of 
freedom and regimentation, the question of the 
tension between personal liberty and initiative 
on the one hand, and the obvious and growing 
necessity on the other, for an ever larger degree 
of social organization. This has been the central 
issue in industrial society for more than a century. 
In the world which the present revolution is 
forming it will be equally decisive. But the terms 
we have habitually employed in trying to solve it 
will almost certainly need to be revised. 

The dangers that a larger degree of social 
organization can bring are obvious. It can mean, 
at the very least, a multiplication of the nuisances 
that exhaust individual energy—administrative 
forms to fill out, incessant committees, petty 
bureaucratic tyrannies. It can mean that power 
will steadily pile up at the center until it is impos- 
sible to place an effective check upon it. Perhaps, 
worst of all, our ideals and attitudes can change. 

Under the pressure of the need for organiza- 
tion, we can come slowly but painlessly to like 
the standard and the impersonal, and to prefer 
the man who fits the system to the man who is 
difficult to harness. If this happens, we can lose 
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liberties we now cherish and never notice or 
regret the loss. 

But the individual can be crushed just as easily 
in a subway rush as on an assembly line. When 
there is more traffic on the streets, more controls 
are necessary. And when these controls are inade- 
quate or break down, the individual has less free- 
dom to go where he wants to go, not more 
freedom. The question, in brief, is not whether 
we shall have a larger amount of conscious social 
organization or not, but what kind of social 
organization we shall have. It can be centralized 
or decentralized; it can be broken up into small 
units or cover only very large ones; it can con- 
centrate authority up at the top or spread 
considerable authority down to lower levels. Most 
important of all, it can have as its conscious 
object the cherishing of individual differences 
and the promotion of individual talents. The 
dangers of a larger degree of social organization 
are unmistakable. But disorganization will be no 
healthier a climate for freedom. 

The problems of social organization and of 
controlling the results of technological innovation 
bring us, however, to a final problem. It is the 
problem of the use and abuse of science, a prob- 
lem that is likely to become steadily more acute 
as our world becomes more steadily and obviously 
a creature of science. In the future, as in the 
past, two extreme possibilities confront us. The 
first is to make an idol out of science. The second 
is to denigrate its importance on grounds of fixed 
moral or religious principle. 

Illustrations of the tendency to make an idol 
out of science have suddenly blossomed all 
around us since the Sputniks began their dance 
in space. With a hopefulness that is somewhat 
frightening, both scientists and laymen have pre- 
dicted, for example, that science will soon be 
able to change human emotions and desires by - 
biochemical means. Others have talked about the 
coming mastery of the principles of “group 
dynamics” and the ability that science will give us 
to choose the right leaders and to get people to 
work together harmoniously. 

Such predictions represent revivals of Plato’s 
ancient dream that, if philosophers became kings, 
man’s political and moral troubles would come 
to an end. And they rest on precisely the same 
combination of political innocence and moral 
arrogance. There is, unhappily, no guarantee that 
those who dispense the pills that are going to 
change our desires and emotions will themselves 
have the right desires and emotions. 

But it is a grave mistake to dismiss science 
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as useless in solving moral and political problems. 
Objective knowledge of the conditions and conse- 
quences of our personal desires or our social 
institutions does help us to realize the actual 
nature of the ends we choose to pursue; and in 
this way we can frequently come to choose our 
ends and ideals more intelligently. 

Even more than in the past, the world which 
the present revolution is creating will be one in 
which a process of steady reexamination of exist- 
ing institutions will be a condition, not simply 
of a decent life, but in all probability of survival 
as well. Those who take fixed positions in such 
a world, and who deny the usefulness of scientific 
knowledge in resolving moral and political dilem- 
mas, will be pleading merely for the rule of dogma 
or of their own private intuitions. It is unreason- 
able and unattractive to think that the society of 
the future should be ruled by a scientific elite mas- 
querading as moral experts. It is equally unat- 
tractive to think that it should be ruled by those 
who make a principle of ignorance, and whose 
claim to be moral experts rests on their sense of 
superiority to the processes of sober scientific 
inquiry. 

The attitudes that are aroused by science sug- 
gest, indeed, the fundamental educational problem 
which the present revolution puts before us. This 
revolution is at bottom the product of ideas and 
modes of thought which have remained closed 
secrets to most of the best educated men and 
women today. As a result, in what is alleged to 
be the most “scientific” of ages, science has the 
quality of magic for the popular mind. But while 
the problem is critical, it is not insurmountable. 

The difficulties of acquainting college-trained 
men and women with the fundamental methods 
and ideals of contemporary science have been 
greatly exaggerated. It requires, of course, the 
imparting of factual information; but it requires, 
even more, the training of the imagination of the 
ordinary, educated layman so that he can grasp 
the general character of scientific problems even 
if he does not understand all their details, and can 
appreciate the kind of triumph which the solution 
of such problems represents. 

Such an imaginative grasp of science, which 
would allow more members of modern culture to 
share vicariously in the most majestic achieve- 
ments of their civilization, is possible for a great 
many more than now have it. And even more 
than the problem of training more scientists and 
engineers, this is the fundamental problem of 
education in the sciences. 

As one looks ahead to the unfamiliar world 


that is emerging, it is possible, of course, to feel 
overwhelmed by this educational problem or by 
the other problems which this world puts before 
us. One can try to retreat from the unfamiliar, 
either by laughing off artificial satellites as mere 
basketballs in outer space or by concentrating 
almost hysterically on just one short-range issue— 
the military struggle for outer space to the neglect 
of all the other issues that artificial satellites 
dramatize. And one can also take an apocalyptic 
attitude and assume that the unfamiliar world that 
is emerging is also going to be absolutely unrec- 
ognizable, whether for the better or for the worse. 
But human traits like envy, malice, and egoism 
are likely to remain with us no matter what moral 
medicines the druggist of the future has on his 
shelves. And once the initial thrill wears off, most 
honeymooners are probably going to prefer the 
moon overhead rather than underfoot. 

But if utopia is not around the corner, neither 
is it inevitable that our powers are unequal to 
the problems that are appearing. In an age whose 
problems are almost all signs of mounting human 
powers, this would be a strange moral to draw. 
Man is now making his own stars and setting his 
own impress on the solar system. If these stars 
are as yet minuscule and only a very little way 
out in space, they still represent something of an 
achievement for a creature who is built rather 
close to the ground. The world that is taking 
shape can preserve old joys and it can also con- 
tain many new ones. The scientific imagination of 
the twentieth century has shown remarkable flexi- 
bility and daring. There is no reason in the nature 
of things why our social imagination cannot show 
some of the same qualities, or why it cannot 
escape, as modern science has, from the backyard 
of its old commonplaces and dogmas. If it did, its 
achievements could be even greater than the 
shooting of satellites into the sky.—END 
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The author of this provocative discussion of man 
and speed, Charles Frankel, is a Professor of 
Philosophy at Columbia University and the author 
of the book, The Case for Modern Man. The 
article is reprinted here with permission of the 
New York Times, having appeared in the New 
York Times Magazine for Sunday, February 9, 
1958, and with permission of the author, whose 
words, now nearly a year old, ring even truer 
against the background of a talking Atlas and 
the man-made new planet hurtling in orbit around 
the sun. 
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A LOOK AT 


Our National 
Space Effort 


OME WEEKS ago we decided it would 
be a public service if we were to spell 
out in a chart the basic organization of 
this country’s space effort. We have 

done this. in the past with our AIR Force Maga- 
zine command photocharts and usually, with the 
requisite amount of digging, it has been possible 
to portray the flow of authority from decision-mak- 
ing to operating levels. 

In our research on the space effort organization, 
however, it soon became apparent that the usual 
sort of chart was not honestly possible. What 
emerged instead was a series of relationships which 
had to be pictured. The drawing on the following 
pages represents those relationships somewhat in 
the structure of a molecule and its component 
atoms. It does not indicate flow of authority, 
primarily because so far as we were able to de- 
termine, lines of authority are extremely difficult 
to locate or, even more typically, are notably 
absent. 

As the drawing indicates, there are a number 
of people and agencies, from the President down, 
as well as the industry and educational institu- 
tions which provide the backup, comprising the 
total national space activity. At the President’s 
side is Dr. James R. Killian, his Special Adviser 
for Science and Technology, whose primary as- 
signment is providing scientific counsel to the 
President but who does not per se call the shots 
for projects, except in terms of the weight of his 
scientific prestige and position. 

Also in direct relationship to the President is 
the National Aeronautics and Space Council, cre- 
ated by the act that also brought into being the 
National Aeronautics and Space Administration. 
The NASC is roughly analagous to the National 
Security Council. NASC’s members include Secre- 
tary of Defense Neil H. McElroy; Secretary of 
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State John Foster Dulles; Atomic Energy Com- 
mission chairman John McCone; NASA adminis- 
trator T. Keith Glennan; Space Technology Lab- 
oratories board chairman James H. Doolittle; 
National Science Foundation director, Dr. Alan 
Waterman; National Academy of Science presi- 
dent Dr. Detlev W. Bronk; and New York attorney 
William A. Burden. President Eisenhower is chair- 
man. 

The Council, which at this writing had report- 
edly met only three times since its inception, was 
designed to settle policy questions concerning 
space planning, and to advise the President, when 
necessary, on such specifics as whether military or 
civilian agencies should handle development of a 
given space project, if differences have not been 
adjusted in negotiations between Defense Depart- 
ment’s Advanced Research Projects Agency and 
the civilian NASA. In turn, both ARPA and 
NASA have working relationships with the three 
military services and their hardware and research 
facilities. A notable example of this sort of rela- 
tionship is the ARPA Project Discoverer program 
at Vandenberg AFB, Calif., to be performed” by 
the Air Force. Other examples would be the Air 
Force and Army lunar probes, directed by NASA. 

From the DoD level down, almost all the com- 
ponents in the drawing have some sort of rela- 
tionship to each other. And through R&D con- 
tracts, all are related to the vast complex of 
industry and educational institutions supplying 
knowledge and hardware to the various projects. 
A new question mark is the role, as yet not clear, 
of the Director of Research and Engineering in 
the DoD, who" reports directly to the Secretary 
of Defense. He is Dr. Herbert F. York, formerly 
the chief scientist for ARPA. 

Except for the President, there is no central 
focus of both decision and authority. 



























"a * 


DEPT.OF 
DEFENSE 




















a 

























































































Margaret Mead, probably the best-known Ameri- 
can anthropologist, famed for such studies as 
Coming of Age in Samoa, and Male and Female, 
gave a brief talk at the recent Washington, D.C., 
meeting of the American Association for the Ad- 
vancement of Science on the subject of preparing 
youth for the space age. She had discussed this 
theme in greater detail earlier in an article, pub- 
lished in Parents’ Magazine, which is reprinted 
here with permission. 


Bringing 
Children 
Space Age 


MARGARET MEAD 
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INCE about the end of World War II, 
discussions of our future have settled 
into a sort of Battle of Overstatements. 
In this battle, one side forbodes atomic 
extinction, the reduction of man’s dignity to in- 
significance, the creation of newer and more hor- 
rible forms of thought control, the deterioration 
or distortion of the human race through radio- 
active-induced mutation. The other side holds to 
a daydream of a permanently frozen future, in 
which station wagons twenty years hence will look 
like the station wagons of today and nothing will 
have changed except the style of television com- 
mercials. 

In this battle of overstatement, the optimistic 
static side has won a limited victory. Most parents 
today want their children to be flexible enough to 
adjust to whatever may happen—but they defi- 
nitely do not want anything to happen. 

So in front of us stand our children in pigtails, 
in blue jeans, in sunsuits, in nothing at all as yet. 
We know more than any group of parents has 
ever known about feeding them, about protecting 
them from psychological traumas, about the im- 
portance of giving them a sense of security and 
self-confidence and a consciousness of being loved. 

We know that, as a result, these children of 
ours will have certain strengths: Almost certainly 
they will be optimistic; they will believe that any- 
thing can somehow be arranged for, bought, made, 
or invented. They will have little fear that their 
present errors and incapacities need limit them in 
the future. When the necessity arises, they will 
learn a skill they do not have—they can, if neces- 
sary, learn the alphabet, or to add, fix a car, run 
a railroad, design a new machine tool. They be- 
lieve that if people have been brought up right, 
have had the right parents, do not have any hard 
luck, and live in a country like the United States, 
they will be pretty good people. Crime, alcoholism, 
even treason are to be attributed to some fault in 
the way people have been reared. Everybody 
could be good and kind—given half a chance. 

These are the assets of personality which happy 
and conscientious American parents can count on 
in their children. But what of the deficits? First, 
there is a tremendous lack of historical perspec- 
tive about the world. While we have been training 
our children for the Here and Now, making them 
at home in their contemporary world, we have so 
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narrowed down their imaginations that they can 
conceive of-no language but English as a real lan- 
guage—the others are “foreign” languages, seen 
vaguely as inferior translations. Tremendously 
sympathetic with the plight of other countries, 
willing to give and to help, our children are basi- 
cally incapable of conceiving that any other way 
of life can compare with our own. 

This is a deficit, and a correctable one; for 
never before have we had as rich and available 
materials for introducing children to the ways of 
life—the arts, the music, the dance, and the theater 
of other countries and periods. And we know of 
no other way to nourish the imagination about the 
future—which our children will need—than to 
open to them the panorama of the past where 
mankind has experimented in coats of many 
colors. 

American children are unacquainted with trag- 
edy. They live in a world where some people, 
inexplicably, have had bad luck—bad luck which 
never adds to the dignity of life but merely evokes 
pity for the self and for others. This gradual 
breach with a recognition of the tragic side of 
life comes understandably from our history, from 
the youth of the country, from the two World 
Wars in which our soldiers died on other shores 
but no one fell on our soil. It comes also from 
living in a period of such rapid medical advance 
that it almost seems as if death were somehow 
being banished forever, and the death of grand- 
parents at sixty has come to be regarded as a 
misfortune which should not have to be endured. 

People are now awakening to the dangers of 
this denial of suffering and to the need for chil- 
dren to have such awareness of it as will make 
them strong enough to face tragedy and to deal 
with the meaning of their own lives and the lives 
of others. So we can hope that young parents 
will find ways to bring their children gently back 
to a full acceptance of all aspects of their hu- 
manity. With a greater recognition and acceptance 
of death should come also a greater sense of at- 
homeness with their own bodies—a kind of aware- 
ness that will stand them in good stead in 
encounters with new foods, in experiments with 
new drugs, on exploratory trips to the moon. 

While we have been rearing happy, well- 
adjusted, unafraid children, we have lagged behind 
in creating conditions out of which come first-rate 
achievement in the sciences, in the arts, in politics. 
Children who are always active and occupied, 
who have lots of friends and get on well with the 
group, become people who work well in big or- 
ganizations and apply knowledge that is already 
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known. Rarely do they contribute original think- 
ing Or unique achievement. 

Understandably, we have rebelled against many 
of the conditions which bred first-rate achieve- 
ment in the past—desperate, nightmare-ridden 
childhood, threats of eternal damnation, driving 
parental pressure to stay at the piano or at one’s 
books. We would not, if we could, go back to the 
conditions which fostered gift and skill in the past, 
but we are in desperate need of new methods for 
the future. We have repudiated pain and punish- 
ment as goads, and we are perhaps the people best 
fitted to experiment with the possibilities of de- 
light as motivation. Our lavish spending today 
for games and toys and the paraphernalia of a 
child’s room is also quite sufficient to provide 
materials for solitary play in which the child’s 
imagination can exercise. 

At present, we are too dependent for our 
original thinking on the individual who has been 
accidentally isolated and who is, for this reason, 
often not able to function in a team. It’s true 
that the methods of research and discovery on 


which the future depends are essentially team 


methods. Whether we think of the faculty of a 
school, the planning department of an industrial 
enterprise, the staff of a clinic or a hospital, the 
research projects of universities, or the operations 
of government agencies, these are all team proj- 
ects today. Our present way of rearing children 
does prepare them to work on teams—but not 
to do the necessary individual work which makes 
it worthwhile to have the team. 

We need more intended leisure and more ex- 
perience of tolerated isolation for our children, and 
less expectation that they have a right to demand 
that adults find “something to do” and either do 
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it with them or find them playmates. It may be 
that “quiet hours” will have to be stylized—as 
the “meditation room” at the United Nations has 
been stylized—before we can handle easily the 
idea that a child can be quiet and alone and not be 
doing something he shouldn’t. But certainly a 
greater capacity for solitariness combined with 
a capacity to enjoy and get along with other peo- 
ple will increase both our capacity to do original 
work and our ability to cooperate in international 
ventures with Europeans and Asiatics who are 
more accustomed to working alone than we are. 

Another capacity we need to develop is an 
enjoyment of people of different ages and interests. 
We have graded our children very severely and 
have separated them into narrow groups, so they 
are often unable to enjoy children a year or so 
older or younger, to respond to adults and enjoy 
the old, or to make friends across a sex line which 
is not severely limited in age range. With new, 
large families becoming the mode and with fathers 
sO much more at home, we have the possibility 
for a different model of companionship based on 
diversity rather than on similarity of interests. 
This can be another component in creating genuine 
teamwork and a greater ability to integrate and 
adjust in intense isolated projects, in international 
relations, in getting along on Antarctic expedi- 
tions, or on interplanetary explorations. 

Still another place where we have let a pattern 
run away with itself is in boy-girl relationships 
where going steady has been allowed to invade 
the period of early adolescence, when adolescents 
should be learning to make friends of their own 
sex. Such friendships are a way for young people 
to discover themselves and to free themselves 
from overdominant parental images and standards. 
These friendships then become models for a dif- 
ferent attitude toward the self and toward asso- 
ciates throughout life, and are a counterpoise to 
the demands made upon marriage. At present 
we are rearing children who will ask more of 
their spouses—in companionship, understanding, 
stimulation, criticism, and reflectivity—than any 
one individual can supply, and so we are putting 
a new strain on marriage at the very time when 
the new postwar style of happily shared parent- 
hood is taking shape. 

Finally, we are entering a world in which more 
and more of our living will involve processes 


which include machine links—whether it is buy- 


ing a ticket, cashing a check, traveling, applying 
for a job, gaining entrance to a college, passing an 
examination, obtaining a security check, getting 
caught as a traffic violator, or ordering a spare 
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part for some domestic gadget. Somewhere in 
every one of these and a thousand other aspects 
of everyday life, everything will depend upon the 
accuracy with which some task is performed: upon 
the turning of a screw, the copying of a number, 
the turning of a hole in an IBM card. Life will 
become increasingly like a parachute jump—some- 
thing that has to be done right the first time. 

The present generation of parents was reared 
when we were trying to free children from the 
burdens of punishment, anxiety, and compulsion— 
and they have also been left singularly free from 
any respect for accuracy. A new respect for pre- 
cision—based not upon fear of punishment but 
upon a clear and vivid appreciation of the condi- 
tions under which things will work—is an essen- 
tial requirement for an increasingly mechanized 
world. It is essential whether the machine is 
Univac, predicting the election correctly only if 
the right numbers are put onto the tapes that are 
fed in, or a plane delivering a minister of state 
for a momentous interview in another country, 
getting him there safely only if no single detail 
of the engine has gone uninspected. 

Traditionally, Americans have reared their sons 
on the democratic hypothesis that any one of them 
might become President. Taken figuratively rather 
than literally, no one knew how far any given 
child, whatever the conditions of his birth, might 
go. Recently we have been shrinking away from 
this sense of infinite possibilities. If one discusses 
the possible exploration of the moon, one is faced 
with an audience who, while they may believe 
that somebody will explore the moon: sometime, 
no longer think it might be one of their own 
children. Yet the world of the future must under- 
write the aspiration and creativity, the statesman- 
ship and courage for such ventures. 

Just as we built this country on the assumption 
that anybody might be President, we need now to 
act as if any one of our children might reach the 
moon—so that everyone will be ready for the 
world in which the moon will be explored.—END 
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A longtime student of the cultures of primitive 
and modern societies, Margaret Mead is Associate 
Curator of Ethnology at the American Museum of 
Natural History in New York. Of late her interest 
in the impact of science on modern society has 
resulted in several articles and monographs in 
scientific journals and popular magazines, crowded 
inio a busy schedule of teaching, lecturing, and 
research projects. 
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MORE 
THAN MEETS 
THE EYE 


to the universe 


HARLOW SHAPLEY 
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HE most important aid to the human 
mind in the understanding of the uni- 
verse, both the microcosmos and the 

™ macrocosmos, is the electromagnetic 
spectrum, as currently exploited. The major part 
of our knowledge of the universe has in the past 
come through information provided by one sense 
organ alone—that of vision. Our eyes are, how- 
ever, sensitive only in a small segment of the 
long radiation spectrum—they are sensitive from 
the violet to the red—much less than two octaves. 

But with a suddenness unequaled in the develop- 
ment bywartifice of sense-organ spread we have 
now learned to explore nature with radiations 
extending over a range of more than fifty octaves, 
a range from the cosmic rays of less than a 
billionth of an inch in wave length, through 
gamma rays, X-rays, and the ultraviolet, up to 
the blue-to-red radiation our eyes record; and 
then from red to heat waves to radio and on to 
electric wave lengths measured in miles. We know 
and measure and use these off-color radiations 
not directly with the retinas of our eyes, as we 
do with light, but with artifacts, with the retinas, 
we might say, of photographic plates, Geiger 
counters, and photo cells. 

The eyes and other sense organs arose naturally 
to serve animals in the practical problems of ex- 
istence, not for use in profound researches into 
the nature and operations of the universe. Prac- 
tical existence had not until recently included the 
thirst for “impractical” knowledge. 

It happens that the range of human vision from 
violet to red covers that part of the radiation 
spectrum where the sun’s light is most intense. 
In fact, there is not much solar intensity in the 
short waves of X-rays or the long waves of radio. 

If there are animals with vision on a planet 
near a hotter, bluer star than the sun, for instance 
Rigel in Orion, they probably are more sensitive 
than we are to light in the bluer section of the 
spectrum; and near a cooler, redder star, like 
Betelgeuse, more sensitive to reddish light. Of 
course, Our sun was not made yellowish just to 
suit our visual sensitivity! On the contrary, our 
vision has evolved to fit our star. 

A fact worth emphasizing at this point is that 
man has no built-in sense organs for either long 
wave lengths or for those short-wave radiations 
that are more violet than the violet. He is blind 
except to a narrow range in the electromagnetic 
spectrum. If he had been outfitted from the begin- 
ning with sensitive recorders throughout all wave 
lengths from hard X-rays to long-wave radio, his 
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knowledge of the world might have differed vastly 
from that which he has slowly developed by way 
of his restricted vision. Earth waves, dark light- 
ning, molecular motions—such phenomena might 
have long been in his commonplace book. To feed 
himself, to dodge or overcome his enemies, and to 
find his mate, he has had little need of the solar 
radiation with wave lengths like those that acti- 
vate our radios; and since the atmosphere, as it 
has developed on the earth, has through its ozone 
blockage shut off the ultraviolet, he, as an animal, 
has also had no practical need for the short-wave 
end of the spectrum. : 

As an organism ambitious to know, and know 
deeply, he is rather primitive in his senses if not 
in sense. (Our primitivism in body anatomy is, 
of course, generally recognized.) Every human 
sense receptor, except possibly that concerned in 
tone discrimination, is outdone by the correspond- 
ing receptor of one animal or another—by the 
hawk’s vision, the dog’s hearing, the insect’s 
smelling. Some stars have enormously strong mag- 
netic fields; ours a weak one, and we have no 
recognized sense receptor for magnetism. 

But these sensory limitations, and the resulting 
failure to comprehend fully much of nature, may 
be only a local deficiency. On the basis of the 
new estimates of the great abundance of stars 
and the high probability of millions of planets 
with highly developed life, we are made aware— 
embarrassingly aware—that we may be intellectual 
minims in the life of the universe. I could de- 
velop further this uncomfortable idea by pointing 
out that sense receptors, in quality quite unknown 
to us and in fact hardly imaginable, which record 
phenomena of which we are totally ignorant, may 
easily exist among higher sentient organisms. 

Sometimes we suspect the existence of senses 
other than those we recognize in ourselves, among 
animal and plant forms on this planet—not merely 
extended ranges of hearing or of vision or smell, 
but entirely different responses. The bees and ants 
respond, as we do not, to polarized light; the 
birds in migration—to what? And there are those 
among us who dream of vestigial or embryonic 
[human] senses... . 

Rather than dwell on these probabilities, let us 
note simply that anthropocentric religions and 
philosophies, which have so often been conspicu- 
ously earth-bound and much tangled up with the 
human mind and human behavior, have in these 
present days an opportunity for aggrandizement 
through incorporating a sensibility of the newly 
revealed cosmos. If the theologian finds it diffi- 
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cult to take seriously our insistence that the God 
of humanity is the God of gravitation and the 
God of hydrogen atoms, at least he may be will- 
ing to consider the reasonableness of extending 
to the higher sentient beings that have evolved 
elsewhere among the myriads of galaxies the same 
intellectual or spiritual rating he gives to us. A 
one-planet deity has for me little appeal. 

You may say that these are but speculations, 
insecurely founded, and that you choose to be- 
lieve and reason and worship otherwise. And I 
must reply that you should follow your inclina- 
tion. But you are invited to think seriously of the 
cosmic facts. Let us hope that an easement is not 
sought in comforting tradition alone, or in resort 
to crude irrationality. The new knowledge from 
many sources—from the test tube, from the ex- 
tended radiation spectrum, the electron micro- 
scope, experimental agriculture, and the radio 
telescope; from mathematical equations and the 
cosmotrons—the revelations from all these make 
obsolete many of the earlier world views. The new 
discoveries and developments contribute to the 
unfolding of a magnificent universe; to be a par- 
ticipant is in itself a glory. With our confreres on 
distant planets; with our fellow animals and plants 
of land, air, and sea; with the rocks and waters 
of all planetary crusts, and the photons and atoms 
that make up the stars—with all these we are asso- 
ciated in an existence and an evolution that in- 
spires respect and deep reverence. We cannot 
escape humility. And as groping philosophers and 
scientists we are thankful for the mysteries that 
still lie beyond. 

There are those who would call this attitude 
their philosophy, their religion. They would be 
loath, I hope, to retreat from the galaxies to the 
earth; unwilling to come out of the cosmic depths 
and durations to concern themselves only with 
one organic form on the crust of one small planet, 
near a commonplace star, at the edge of one of 
the galaxies. They would hestitate to retreat to 
that one isolated spot in their search for the 
Ultimate. May their kind increase and prosper! 
—END 


Noted astronomer at the Harvard College Ob- 
servatory, Harlow Shapley is the author of several 
works in the field. The selection above is excerpted 
from his latest, Of Stars and Men, published at 
$3.50 by the Beacon Press, Boston, and is re- 
printed with their permission. 
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THE WRITERS OF SCIENCE FICTION ... 





Prophets of the Space Age 


ANTHONY BOUCHER 


AN TOOK his first step into space on 
AY, | October 4, 1957—a date which future 

encyclopedists are certain to rank above 
October 12, 1492, in the history of earth. 

And just about the only people who were not 
amazed were the handful—maybe a quarter of a 
million—who regularly read science fiction. 

Science-fiction readers have known that man 
has had the scientific knowledge and technical 
ability to leave this planet for over a decade. It’s 
been essentially a matter of time, money, effort; 
so there was nothing inherently surprising in its 
final accomplishment. . . . 

This isn’t, of course, the first time science 
fiction has been years or decades in advance of the 
news headlines; but people forget fast, and have 
mostly forgotten already how impressed they were 
a dozen years ago by science fiction’s foreknowl- 
edge of the atomic bomb. 

There was, as you may have heard, one classic 
incident when the FBI cracked down on a science- 
fiction magazine for publishing the secret of the 
A-bomb—a secret which was at that time known 
to nobody except the workers of the Manhattan 
Project, a few Communist spies, and anybody 
who could understand prewar technical articles 
on nuclear research... . 

The story in question was Deadline, by Cleve 
Cartmill, and it appeared in Astounding Science- 
Fiction for March 1944—a year and a half before 
the general public had ever heard of atomic fis- 
ee 

Cartmill was one of the best writers in what 
was probably the best science-fiction period yet 
(the early Forties), but this time he wrote—as 
can happen to any of us—a real clinker. It takes 
place on the planet Cathor (location and time 
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unspecified) and is about a war between two 
forces named, with all the subtlety of Serutan, 
Seilla and Sixa. Our hero, Ybor Sebrof, is a 
Seilla agent sent into Sixa to destroy a bomb in- 
vented by their top scientist. He has troubles with 
the beautiful leader of the underground (“He was 
male . . . put together with an eye to efficiency; 
and she was female, at the ripening stage”) and 
gets into the power of the scientist (who at least 
is not mad). When all seems lost, Ybor “whipped 
his short, prehensile tail” (which has not so much 
as been hinted at—unless by that obscure refer- 
ence to male efficiency—in the preceding 9,000 
words) around the barrel of Dr. Sitruc’s “gun” 
and everything comes out OK. 

We—the science-fiction readers of 1944—read 
this and shuddered. One letter to the editor de- 
scribed it as “mediocre fantasy.” And when we 
came to the passage that perturbed the FBI (“Now 
the explosion of a pound of U-235 . . . releases 
as much energy as a hundred million pounds of 
TNT; two cast-iron hemispheres, clamped over 
the orange segments of cadmium alloy .. . the 
powdered uranium oxide runs together in the cen- 
tral cavity. The radium shoots neutrons into this 
mass—and the U-235 takes over from there”), 
we thought, “Oh Lord, another atomic-bomb 
story! Cartmill usually comes up with fresher 
ideas than that!” 

Which was the point that John W. Campbell, 
Jr., then as now editor of Astounding, made to 
the FBI agents when they suggested a cease-and- 
desist order on stories about A-bombs. Atomic 
energy, for peace or war, was already a common- 
place of science fiction. Stop writing about it and 
you’d give enemy agents the perfect tip-off that 
a genuine A-project was under way. 
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For what matters, as concerns the prophetic 
nature of science fiction, is not so much the occa- 
sional on-the-nose exactness as the broader educa- 
tion of the reader, inducing him to take advanced 
concepts for gfanted before their existence is 
suspected by the general public, or sometimes 
even by scientists. 

A good example is this very theme of the earth 
satellite, which goes back in fiction the best part 
of a century, to Edward Everett Hale’s The Brick 
Moon, serialized in The Atlantic in 1869 and 
1870. Hale’s moon was, as far as accuracy goes, 
terrible. Its material, its means of projection, its 
equipment—nothing about it would work. But 
it did establish—in fiction, long before it was 
ever discussed as a factual project—that a man- 
made moon could be put in an orbit around the 
earth and that much scientifically valuable data 
could be drawn from observing such a satellite. 

The frequency with which the prophecies of 
science fiction come true is the result of at least 
three factors. The simplest is that by now science 
fiction has prophesied so very many, often mu- 
tually contradictory, futures that it’s getting harder 
and harder for reality to come up with anything 
that hasn’t. been set down in fiction some time, 
some where. Fire off enough prophetic shots and 
some of them are bound to hit the bull’s-eye .. . 
and you can afford to disregard the ones that 
don’t. For instance, no matter what the surface 
of the planet Venus (which is hidden from our 
observation by permanent clouds) turns out to be 
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like, from a water world to a desert, there’ll be a 
science story which has in advance described 
it exactly—and usually on the basis of statements 
by orthodox astronomers, who also believe in the 
shotgun method of speculation. 

Of course, not everyone can be so lucky as 
Jonathan Swift, who in 1726 had Lemuel Gulliver 
meet astronomers who had discovered that Mars 
possessed two small moons (in 1877, by what 
Willy Ley has called “the purest coincidence 
known to the history of science,” Asaph Hall dis- 
covered that Mars sure enough does possess two 
small moons). But a certain number of random 
guesses are bound to turn out to be “prophecies,” 
purely by the odds. 

Then a large number of science fiction’s ac- 
curate hits come about because writers and scien- 
tists (or technologists or manufacturers) are 
thinking along the same lines. Fastest example of 
fulfillment I know: In 1953 Ann Warren Griffith 
sold The Magazine of Fantasy and Science-Fiction 
a story, Captive Audience, about a miniature 
sound device which could be inserted in products 
so that they would continuously give off their own 
commercials, drawing the poor consumer’s atten- 
tion to their yummy goodness. Even before the 
story could be printed, Miss Griffith walked into 
a supermarket and was assailed by a jar of prunes 
equipped with a miniature sound device which, 
CBr. .% 

The use of available but publicly ignored 
material accounts for science fiction’s successes 












































with the A-bomb, as well as with peacetime atomic 
power (it was as far back as 1942 that Lester 
del Rey wrote the still impressive short novel 
Nerves, about the medical aspects of disaster in 
an A-plant), and now with the preliminaries to 
spaceflight. 

And this same method should have enabled us 
to foretell Russia’s head start into space. In 1941 
I was writing a mystery novel (Rocket to the 
Morgue) for which I needed a great deal of factual 
background on the history, past, present, and fu- 
ture, of rocket research. At that time there existed 
precisely one popular book (P. E. Cleator’s 
Rockets Through Space) in the English language 
on rockets and spaceflight. Counting privately 
published volumes and highly technical works, 
there had been five books published in English 
on the subject. 

At the same time there had been eighteen such 
books published in German . . . and thirty-one in 
Russian! Willy Ley, the leading German (and 
now American) historian of rocketry, tells me 
that thirty years ago he was forced to teach him- 
self to read Russian; there was no other way of 
getting at much of the most important theoreti- 
cal writing. Konstantin Eduardovich Tsiolkovsky 
(1857-1935) was unquestionably a world pioneer 
in ideas for using rocket propulsion to conquer 
space—and was far more recognized and honored 
after the revolution than before. 

All these data were available—plus such items 
as the Russian announcements of a projected 
space platform three months before our much- 
publicized satellite announcement in 1955—and 
some science-fiction writer should have had the 
prophetic sense to write a serious story of the 
Russian space pioneers—though partial credit 
must go to Steve Benedict for hinting at Soviet 
moon conquest in his Stamp from Moscow (1953), 
if only as a caprice. But we goofed . . . probably 
because the Russians have claimed so many 
“firsts” that we don’t believe them even when, as 
with Tsiolkovsky, they have an authentic one. 

Some of the science fiction’s most frighteningly 

accurate prophecies have been, not in the physical 
sciences, but in the fields of sociology and history 
—and often when the author’s intent has been the 
exact opposite of prophecy. It’s a common device 
in imaginative fiction to write about a future that 
could happen if present trends continue, presenting 
it as a Horrible Example, with a prayer of “God, 
let it not be like this!” Brave New World, 1984, 
The Space Merchants, On the Beach—all typify 
this approach. 
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In 1914 Arthur Conan Doyle wrote a short 
story, Danger!, explaining how England could be 
starved by the then unheard-of device of a sub- 
marine blockade. The admiralty thought the story 
foolish until the Germans instituted just such a 
blockade in World War I. 

In 1915 Edgar Wallace—who, like Doyle, 
wrote occasional science fiction along with his 
mysteries—published a novel called 1925: The 
Story of a Fatal Peace, in which Germany loses 
World War I but is tolerantly allowed to rebuild 
her military establishment until she is in a position 
to start the whole thing over again. 

And back in 1907 Jack London wrote one of 
the all-time masterpieces of political prophecy 
in The Iron Heel: a precise step-by-step analysis 
of the coming of fascism, the economic and social 
reasons for its invention, and the methods by 
which it would gain power. London’s only serious 
error was in placing the phenomenon in America 
rather than Europe. 

The hoped-against may turn out to be true 
prophecy; the hoped-for may prove to be false. 
Farthest from the target of any political prophecy 
yet made is one in Cartmill’s Deadline: that the 
A-bomb would be developed by the Axis (or 
Sixa) because “we, the Seilla,” though having the 
knowledge and skill required, “would not dare to 
set off an experimental atomic bomb” for fear of 
its incalculable damage to the world, present and 
future. 

The most interesting cause of accurate proph- 
ecies, however, is neither luck nor well researched 
thinking; it is the fact that science itself is influ- 
enced by science fiction—often directly, some- 
times at such a remove that the scientist himself 
may not know what’s happening. 

I. M. Levitt, director of the Fels Planetarium 
of the Franklin Institute, recently published an 
earnest ultrascientific article on the opening of the 
Space Age. When he came to the possibilities of 
going beyond the solar system, he wrote: “Now 
the scientist begins a bizarre speculation that puts 
even the science-fiction writer behind the times. 

. . . Cold-minded, sober scientists have an in- 
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genious solution”’—which turns out to be the 
familiar science-fiction cliché of the ““Noah’s Ark 
of space,” the ship which is a miniature world in 
itself, self-sustaining and self-perpetuating, so that 
the remote descendants of the original crew make 
planetfall centuries after the launching. This idea 
appeared first (as far as I know) in Don Wilcox’ 
The Voyage That Lasted 600 Years (Amazing, 
October 1940) and received its definitive treat- 
ment in Robert A. Heinlein’s Universe (Astound- 
ing, May 1941). It’s still with us in fiction—at 
least three stories on the theme appeared in the 
past year. Yet a scientist can, with no notion 
of its history, advance it cold mindedly and soberly 
as a new idea beyond the reach of science fiction. 

But the influence of science fiction on science 
is usually more direct. In 1897 Kurd Lasswitz, a 
mathematics professor at Gotha, published a novel 
called Auf Zwei Planeten (On Two Planets) which 
contained, among other attractions, the earliest 
detailedly accurate working out of the orbital 
problems of spaceflight. This ponderous but pop- 
ular novel exerted great influence on actual Ger- 
man rocket research. Most of the members of the 
German Rocket Society (Verein fur Raumschif- 
fahrt) were Lasswitz devotees who had been 
first attracted to space activity by this novel. These 
Verein members were the same men who went 
on to become the rocket experts of Peenemiinde, 
who developed the V-2, and who were later di- 
vided, almost as spoils of war, between Russia 
and America. ... 

In addition to nine technical works, the Russian 
writer Tsiolkovsky wrote a novel of spaceflight, 
Vne Zemli (Beyond Earth), which was his most 
popular book and the first to be reprinted after 
the revolution. There’s no doubt that it’s as fa- 
miliar to Russian rocket enthusiasts as the Lass- 
witz novel is to Germans, or that the present Ger- 
man-assisted Russian space program is to a large 
extent a deliberate realization in fact of the science 
fiction of Lasswitz and Tsiolkovsky. 

Among American scientists there is, of course, 
the “cold-minded, sober” type that will have 
nothing to do with any idea published outside of 
a professional journal; but the younger men, the 
scientists and engincers actually engaged on the 
projects of the iuture (such as atomics and space- 
flight), are almost invariably readers of science 
fiction—and often took up their careers out of 
adolescent passion for the future depicted in the 
bright-covered magazines. Every science-fiction 
publisher knows that his largest per capita sales 
will be near universities with a major physics de- 
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partment (Cal Tech, MIT, California, etc.) or in 
highly classified government projects (Oak Ridge, 
Hanford, White Sands, etc.). 

You know waldos? Those tiny remote-control 
mechanical “hands” that are used to manipulate 
radioactive material? They’re named after the 
title character of Heinlein’s Waldo, who invented 
them in 1942—and inevitably so named because 
everybody working with them was almost auto- 
matically a Heinlein reader. 

From here on out in the Space Age, the proph- 
ecies of science fiction may be fulfilled with even 
greater frequency, because space will be con- 
quered by men who are steeped in_ those 
prophecies. 

You will find in today’s science fiction—par- 
ticularly in the work of such realistic-imaginative 
writers as Heinlein or Clarke—the step-by-step 
account of that conquest: from small satellites, 
such as the Sputniks and the Explorers, to a large 
habitable space station; thence to the moon and 
its conversion into a yet larger way-station to 
space; on through the exploration of our nearest 
neighbors, inhospitable Mars and unknown Venus, 
to the eventual complete knowledge of this small 
solar system and ultimately (in one of science 
fiction’s most worn but still thunderous phrases) 
To The Stars—perhaps by the almost-as-fast-as- 
light photonic drive on which Russia is now work- 
ing, and which has long been familiar in fiction. 

Science fiction’s sternest and most persistent 
prophecy of the immediate future is this: a species 
which has attained atomic power and spaceflight 
can no longer afford the luxury of national and 
racial rivalries, but must unite or perish. “There 
are no nationalities beyond the stratosphere,” 
writes Arthur C. Clarke in Prelude to Space 
(1951). “We will take no frontiers into space.” 

Which may well prove to be the most tragically 
incorrect of all of the prophecies of science fic- 
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The author, Anthony Boucher, a veteran prac- 
titioner of the prophetic writing he describes, is 
editor of the Magazine of Fantasy and Science 
Fiction and mystery book reviewer for the New 
York Times. This article was originally called 
“Wizards of a Small Planet” when it appeared in 
the May 1958 Playboy, from which we have con- 
densed it with the author’s and the magazine’s 
permission. From Playboy: Copyright 1958 by 
HMH Publishing Co., Inc. 





























CONGRESS 
TAKES A HARD 
LOOK AT THE 
SPACE LAG 





Spelled out painfully in the January 11 report of the House of Representative’s Select Committee on 
Astronautics and Space Exploration was the frightening US lag in space technology—estimated by some 
experts to be as high as five years. The report, given wide and deserved notice, warned of the survival 
stakes involved in a scientific rout by the Soviets. Reprinted here are important excerpts from this sig- 
nificant document. Space considerations alone preclude our reprinting the full text of this report. 


ATIONAL space policy in the United 

States, to be effective, will inevitably 

require the greatest partnership in the 

history of civilization and government. 
Industry, business, government, invention, and 
law, charged with spiritual motivations and en- 
riched by the nation’s educational resources, must 
join in this project because mankind has never 
before been confronted with possibilities so hope- 
ful and so awe-inspiring. .. . 

It cannot be overemphasized that the survival 
of the free world—indeed, all the world—is 
caught up in the stakes. Outer space is fast be- 
coming the heart and soul of advanced military 
science. It constitutes at once the threat and the 
defense of man’s existence on earth. Only a bold 
and dynamic program employing the total talents 
and the greatest streneth of the United States and 
its friends is competent to meet a challenge so 
overwhelming... . 

If we are unprepared, we may be swept away. 
At best, our situation is dangerous. It finds us vul- 
nerable not only to the threat of nuclear, chemi- 
cal, and biological war, with space employed as a 
medium of attack, but to the more subtle and 
equally threatening danger which lies in moral, 
psychological, and political fields. 

It is possible, with foresight and skill, to master 
these tremendous changes. But nothing short of a 
national effort by all those armed with power, 
ability, and devotion can guarantee safe navigation 
of the swift currents of change which are now 
coming into view. Success is almost certain to 
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mean unparalleled progress for tomorrow. Failure, 
as the history of the complacent, wealthy, and 
unresponsive nations of the past attests, very prob- 
ably points to a new Dark Age... . 

As this report and its supporting staff studies 
will show, every phase of modern life is somehow 
bound up with the new space technology. This 
fact poses two questions: 

(1) Will the United States move steadily to 
marshal the resources of the free world and en- 
sure that no threat of force from space will be 
able to control or destroy us? 

(2) Will the United States provide the leader- 
ship to unite the world in dedicating its space 
capabilities to peaceful purposes? .. . 

This commiteee is pleased with what has been 
done [by the US] so far. But it is also concerned 
whether this is enough. It has worked to see that 
the Congress fully appreciates the stakes that are 
involved. The committee is also concerned whether 
the Executive Branch is driving home to the pub- 
lic the realities we face in a way which will create 
the broad-based support needed for carrying on a 
national effort of the magnitude we require. 

We would not preach alarm for the sake of sen- 
sationalism, nor counsel despair. But we would 
not gloss over the difficulties and the dangers 
which lie ahead of us. Presenting a fair balance 
requires the most careful attention to policies of 
public information by the committee, the Con- 
gress, the Executive Branch, and others in a 
position to influence the public. True technical 
secrets which are of military value should not be 
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given away, but the public must be told enough to 
understand in general where our nation stands in 
this important race. Neither successes nor failures 
should be overblown for the sake of immediate 
sensation, if our own public and the world at 
large are not to be left in a state of confusion and 
doubt. What is needed is an appreciation of the 
immensity of the job and the time requirements. 
But also the public must understand that a sus- 
tained effort is required now... . 

The government of the United States, includ- 
ing the Congress, during the coming year must 
come to grips with many serious problems related 
to space.... 


Need for the Program 


1. We are in an age of rapid technological 
change wherein the strategic balance of power 
can shift to the nation first achieving operational 
usability of new scientific developments. Neglect 
of new development may create a time of weak- 
ness for a nation, long enough for a strong rival to 
overwhelm and destroy it. 

2. The effects of technological advance can be 
of compelling force, even without resort to war. 
Military strength-in-being shapes the behavior of 
all nations through its very existence. In the politi- 
cal and psychological struggle, when more than 
one nation has great military power, scientific 
leadership of itself can win respect and support 
from other nations. This means that policies en- 
couraging the growth of science and technology 
must be viewed in terms of their effect both on 
direct military power and on the struggle for world 
leadership in political, psychological, and cul- 
tural terms. 

3. It would be highly impractical not to face 
the reality that space technology, like nuclear en- 
ergy, can be used for war as well as for peace. The 
United States is dedicated to ensuring that outer 
space be devoted to peaceful purposes for the 
service of all mankind. The Eighty-fifth Congress 
voted such a resolution, and this has been the 
stand of our delegates before the UN. Scientific 
knowledge itself is neutral; the men who use it 
determine its results for good or evil. ... 

The United States must continue to strive for 
conditions which will make it possible for all space 
research to benefit mankind. But this effort is 
meaningless unless such striving is accompanied 
by an American and free-world effort to develop 
space devices of the highest order of versatility. 
Failure to do so would deny the free world not 
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only the peaceful benefits of space, but also the 
capability to detect hostile moves against these 
nations (including the violations of agreements) 
and the ability to counter such threats. .. . 

4. The military potentialities of space tech- 
nology, which the United States would prefer to 
see channeled to peaceful purposes, are greater 
than general public discussion to date suggests. 
Military space capabilities are technically in- 
separable from peaceful capabilities which are 
well worth pursuing in their own right. Reconnais- 
sance for merchant-ship lane patrol and for peace- 
ful mapping of resources can also. be used to 
locate military targets. Communications to im- 
prove global relations can also be used to control 
military forces. Rockets for cargo and passenger 
delivery can also carry thermonuclear weapons. 
Satellites designed to return men from an orbit to 
a preselected point can also deliver bombs. 

5. The decision to undertake a space program 
cannot be made in the context of domestic con- 
ditions alone. Whether the United States under- 
takes such a program or not, the Soviet Union has 
already launched a massive program with con- 
siderable momentum. The Soviet effort has a long 
record of study and popular and governmental 
interest behind it. The Soviet program has been 
vigorously pursued since the time of World War 
II, and has been assigned a high priority of scien- 
tific manpower, materiel, and coordinated organi- 
zation. Soviet leaders implicitly believe that they 
will be the first to explore outer space. ... 

6. A key question is the relative position of the 
Soviet space accomplishment as compared with 
that of the United States. There is no clear-cut 
answer to this question, but enough is known be- 
yond all possible doubt to cause grave concern 
and to require positive action. ... 

e@ Several qualified witnesses before this cam- 
mittee have estimated the Soviet over-all lead over 
the United States as twelve to eighteen months. 
This estimate may be overly generous to the 
United States, considering that the Soviet effort in 
ballistic missiles has been continuous since 1946, 
while the American effort did not intensify until 
after the thermonuclear warhead became a strong 
possibility in 1955. If the gap is twelve to eight- 
een months, the implication is that the United 
States will be capable of putting equally large use- 
ful payloads into orbit at as great average dis- 
tances above the surface of the earth as the Soviet 
Union did by the first half of 1959, or not long 
thereafter. 


e@ Moreover, the critical measure is not the 
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time gap between Soviet and American space 
capabilities but the time required to close it. Even 
if the Soviet rate of progress is no greater than 
that of the United States, the gap would never be 
closed, but would progressively widen (owing to 
the greater absolute magnitude of the present 
Soviet effort). This prospect cannot be accepted 
with complacency, considering the implications it 
carries for the ultimate survival of the nation. One 
dispassionate, long-term student of space tech- 
nology, an important research institution, esti- 
mates that if the United States attempts a strong, 
thoroughgoing effort, it will take at least five 
years to close the gap. This prediction is of ex- 
treme significance to national planners. 


Nature of the Program 


1. Inventions cannot be scheduled in advance. 
Solutions to known problems can be sought by or- 
ganized attack upon them, but frequently key 
discoveries providing solutions or shortcuts or 
entirely new possibilities show up with but little 
warning in quite unlikely circumstances. Experi- 
ence with attempts to put thermonuclear energy to 
peaceful use also shows that a solution may lie 
tantalizingly just outside our grasp, with no real 
measure of how soon success can be achieved. 
This means that (a) mere setting of a timetable 
and appropriating money will not automatically 
permit us to achieve certain important goals; 
(b) programs must be flexible enough to take 
advantage of scientific breakthroughs when they 
occur, both as to direction of development and 
rate of expenditure. 

2. Crash programs are the most expensive kind 
to undertake. Money cannot buy back all the time 
which has been lost by neglecting a foreseeable 
need. The appearance, refinement, and testing of 
technical ideas inevitably requires a certain time 
lapse. Even where lead times can be compressed 
to a degree by use of overtime, and by starting 
production activities while design is still in a state 
of flux, there results a cost in diversion of re- 
sources from other worthwhile projects. It also 
creates the chance of irrevocable commitment to 
faulty designs, undue waste later in attaining op- 
erat'onal reliability, and a wear and tear on key 
individuals. . . . 

3. The early design-study phase of research is 
relatively cheap in money, but it may not be cheap 
in amount of time required. If certain deadlines 
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are important to national security in years ahead, 
it is a blunder to save moderate amounts of 
money in the first years by neglecting the research 
phase, when no amount of money will buy back 
the time later. 

4. To start-and-stop programs is the most ex- 
pensive and dangerous way to undertake them. A 
program shovid maintain a certain momentum. 
Institutions, whether governmental, industrial, 
university, or private research, must be able to 
hire staffs and acquire equipment in the reason- 
ably firm knowledge that a program once started 
will be seen through except for compelling rea- 
sons; and they must not be in the position of 
hoarding scarce technical personnel on a mere 
outside chance that they will acquire programs. In 
a nation where individuals count, the men on 
scientific and engineering teams must be given 
some semblance of security in their jobs and per- 
sonal relations, some stability for their family 
arrangements, if they are to devote their whole- 
hearted interests to R & D projects... . 

5. The pace of development has been so rapid, 
as new devices make earlier ones obsolete, that we 
are pressing hard against the limits of fundamental 
human knowledge. The development of a number 
of apparently practical devices is held up by the 
need to attain more basic knowledge first, a 
process which is hard to hurry, hard to direct, that 
takes time, but that comparatively speaking does 
not take as much money as the final work of pro- 
duction. 

6. At the same time that the arrival of new 
developments is occurring more and more fre- 
quently, the complexity of many of these projects 
is growing so that their planning requires pro- 
gramming of efforts over a longer span of years. 
Such long-range planning involves reconciling our 
traditional practice of appropriating money year 
by year with the funding (subject to safeguards) 
of certain important programs over a number of 
years. In a sense, this is done when required in the 
fields of natural resources and public works. .It 
should be possible in space exploration. 

7. Long-range flexible planning should entail 
approval of programs which are not yet certain in 
every detail and a system of followup and reap- 
praisal leading to program revision when neces- 
sary. In both respects, the process of decision ap- 
parently requires improvement. Testimony before 
congressional committees is eloquent on these 
points. 
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ROCKETDYNE ENGINEERS 
HAVE MADE MORE THAN 50 TRIPS 
TO THE NEIGHBORING PLANETS 


Through the ship’s viewing port looms 
a breathtaking sight—a gigantic red 
crescent spanning some 30° of deep 
black sky. A television camera, pas- 
senger on this strange new chariot, 
stares intently at a sight never before 
seen by man and beams home to Earth 
his first crude view of the planet Mars. 


From dream to drafting board 


Less than a decade will pass before 
this age-old dream of man is realized. 
Bold steps toward such an exploration 
of Space are underway now. An ex- 
perimental ion rocket engine will soon 
be placed in operation at Rocketdyne’s 
Propulsion Field Laboratory in the 
Santa Susana mountains. From this 
research tool will come design data 
for the efficient, low-thrust freight 
engines for Outer Space. These en- 
gines will be capable of operating for 
months at a time, and will make pos- 


sible extended reconnaissance of the 
Solar System and detailed studies of 
the phenomena of Space. 


But what of the journey itself? 


Rocketdyne engineers have made 
more than 50 trips to the neighboring 
planets on huge computer machines. 
In these paper trips, they have studied 
the gravitational effects of as many as 
seven planets at a time. By watching 
closely the effects of such forces on 
their low-thrust ion vehicle they deter- 
mined thrust programs to reach vari- 
ous planetary objectives. They showed 
the trip to Mars could be made with 
thrust to vehicle-weight ratios as low 
as 1 to 10,000. 


Testing in Space conditions 


Rocketdyne has been at work on ion 
rocket engines since 1955. While many 
difficult design problems yet need to 


FIRST WITH POWER 
FOR OUTER SPACE 
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be solved, extensive new facilities and 
three years of exhaustive studies are 
being applied to the job. Rocketdyne 
scientists will operate their experi- 
mental ion engine in simulated space 
conditions to unlock important an- 
swers to thrust chamber design, power 
conversion systems, nuclear heat 
sources, and propellants. 


Hardware for defense and science 


Today the operating hardware in the 
field of high-thrust rocket engines is 
designed and built by Rocketdyne: 
propulsion systems for the Air Force’s 
Atlas and Thor, and the Army’s Red- 
stone and Jupiter...and for scientific 
missions such as the Explorer satel- 
lites and the NASA space probes con- 
ducted by the Air Force and Army. 
Based on this unequalled experience, 
Rocketdyne is already probing far into 
the future. Engineers are already at 


PROBING TOWARD THE PLANETS 

Heaved bodily into Space by the 
Rocketdyne-powered Thor first 
stage, the Pioneer starts on its 
80,000 mile sortie toward the moon. 


work on the next and succeeding gen- 
erations of high-thrust rockets, and 
high-specific-impulse engines to sup- 
plement chemical rocket performance. 
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The completely transistorized RW-30 airborne 
digital computer has a volume of 4.19 cu. ft. 
and weighs only 203 ibs., including power supply 









Ramo-Wooldridge is responsible for advanced 
electronic sub-systems development for application 
with both current and projected missile programs 





important infrared ‘‘search and track” equipment 
is now being developed by Ramo-Wooldridge 
for applications in modern U.S. Military aircraft 
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R-W is one of the major participants working 
with the Boeing Airplane Co. Systems Management 
Office on the U.S. Air Force Dyna-Soar project 





New type of radar data processing system 
developed by R-W materially increases the 
Capabilities of ground defense radar. 


third in. & series 


OF THOMPSON RAMO WOOLDRIDGE INC, 


RAMO-WOOLDRIDGE 


While it is now a division of Thompson Ramo 
Wooldridge Inc. instead of a separate corporation, 
Ramo-Wooldridge remains an integrated organization 
for research, development, and manufacture of elec- 
tronic systems for military and commercial applica- 
tions. R-W’s military work is covered by thirty-four 
contracts with the Army, Navy, Air Force, and other 
government and industrial organizations. These sup- 
port a broad technical and—in some cases—manu- 
facturing program in such varied fields as Electronic 
Reconnaissance and Countermeasures; Microwave 
Techniques; Infrared; Analog and Digital Computers; 
Air Navigation and Traffic Control; Antisubmarine 
Warfare; Electronic Language Translation; and ad- 
vanced Radio and Wireline Communication. 

In the commercial field, the well-known RW-300 
industrial process control computer and associated 
equipment—the basis of the expanding business that 
The Thompson-Ramo-Wooldridge Products Company is 
doing with process industries—was developed and is 
manufactured by the Ramo-Wooldridge division. 

Men, machines, and manufacturing know-how from 
other TRW divisions will be added as needed to build 
up the growing production strength of the Ramo- 
Wooldridge division. In other ways, too, the availabil- 
ity of the special skills and facilities of the rest of the 
corporate family will broaden the services R-W can 
offer to its customers. However, R-W’s major systems 
work will continue to be done in an organizational 
framework that brings the engineering and manufac- 
turing groups into close-knit project teams in the divi- 
sion’s own integrated development and manufacturing 
facilities in both Los Angeles and Denver. 

Ramo-Wooldridge is production-oriented in the 
sense that its end objective is the manufacture and 
sale of equipment. However, because of the highly 
technical nature of its product lines, the R-W division 
will continue to give unusual emphasis to maintaining 
a high degree of professional scientific and engineering 
competence. 








The RW-300 digital control computer has broad 
applications in automatic process control, 
data reduction and test facility operation 


Systems are being developed for the ground 
processing and interpretation of photographic and 
other data collected by aerial reconnaissance devices 





The Military and Ramo-Wooldridge 
are studying the use of automatic data 
processing techniques 





in research laboratory studies at Ramo-Wooldricge, 
electrically-charged particles are contained and 
supported in a vacuum by an alternating electric field 


DN Thompson Ramo Wooldridge Inc. 


MAIN OFFICES 
CLEVELAND 17, OHIO 
LOS ANGELES 45, CALIFORN’A 











— hm .j) G& we 


aa @ ei at Sen Se 


om =a 


— 








IC, 





aa 


¢ and 
devices 








dricge, 
nd 
tric field 


1C. 


4 















Policy Implications for the Space 
Program 


1. Inexorable changes in society and political 
power will follow the development of space capa- 
bilities; failure to take account of them would vir- 
tually be to choose the path of national extinction. 
Space developments already have changed the 
course of world history as inevitably as the dis- 
covery of America changed the history of Europe. 
The space challenge must be met by the adapta- 
bility, the energy, and the vision of the Ameri- 
can people. Informed citizens, progressive busi- 
ness managements, and the organs of government, 
including the Congress, must understand these 
facts, create public awareness, and act decisively 
in their respective fields to put this scientific 
knowledge and space capability to practical use. 
This must be done with sound and understanding 
cooperation—particularly, in the field of govern- 
ment, between the legislative and executive 
branches. 

2. What program the United States could 
achieve and what it will in fact achieve may be 
two very different things. This committee is re- 
leasing under separate cover a comprehensive and 
significant review of what the United States could 
accomplish in the next ten years, foretelling the 
effects of scientific forces now in being. It de- 
serves to be read with care. ... 

3. Budget pressures in the short run should not 
be the primary basis for decisions on space pro- 
grams which are inherently long range, and which 
involve the very survival of the nation. .. . 

4. This nation should not make inadequate 
short-run expenditures on its space program at 
substantial risk to its survival a few years later. 
The American people prefer economic and fiscal 
stability and soundness, but must view them in 
long-run terms. 

5. The best advice obtainable by the com- 
mittee supports the view that within a decade 
peaceful applications of space development to 
weather prediction and long-range communica- 
tion alone will more than pay back to the economy 
all the funds previously required to achieve these 
capabilities. Six satellites could handle the entire 
overseas mail volume of the world, as the Atlas 
satellite has already demonstrated in rudimentary 
form. Better weather predictions are expected to 
save the US economy about $4 billion a year. 

6. The greatest benefits of space development 
and exploration in all probability cannot even be 
predicted today. This has been true of countless 
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past discoveries. . .. What may come in resources, 
in understanding of the forces of nature, in solv- 
ing many of the present mysteries of life may be 
beyond all immediate human understanding. This 
is not the kind of challenge man can safely ignore. 

7. Although engineering secrets related to na- 
tional defense deserve the utmost protection, the 
greater part of the space program will progress 
more rapidly without the shackles of an undue 
security control. . . . Compartmentalization of 
research findings, within a narrow, need-to-know 
framework whether done in the name of national 
security or to protect proprietary interests, can 
only slow up our progress. Free exchange of in- 
formation among scientists and engineers is par- 
ticularly important for a country which is making 
a late start in developing its space capabilities. 

8. Full scientific and technical cooperation 
among the nations of the free world is essential 
to their joint survival and to the fastest growth of 
the American space program. . . . The space pro- 
gram will soon reach such size that it will require 
the combined effort of many nations. It is our 
hope that the exploration of space will in time 
absorb the friendly common efforts of all nations. 
In the meantime the free world cannot afford to 
delay its own space development on a united plan 
while waiting for improved relations with the 
Communist bloc. 

9. Scientific education in the United States 
stands in need of critical review. No phase of the 
soul-searching produced by the launching of the 
Sputniks excited a more sympathetic response 
from an alarmed people or from educators and 
legislators than the realization that American edu- 
cation had failed to measure up to the needs of 
the hour.... 

As this committee concluded the meeting at 
which this report was adopted, the news of ‘the 
Soviet lunar probe became public. This committee 
has been consistent during the year of its life in 
believing that the Soviet Union has a distinct lead 
in astronautics over the United States, although it 
also believes that with time and toil the United 
States can surpass the Soviet achievements. Many 
prominent Americans, however, have minimized 
the Soviet advantage at various times during the 
year. The latest Soviet achievement proves the 
soundness of the view of this committee that our 
scientific race, not alone in space but in the 
broader realm of science, is . . . urgent and de- 
mands the utmost effort by this nation —END 
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RAND Report on Space 


Bombing is feasible from satellites, moon bases 
are a definite possibility, Russia’s rocket capability 
is the result of a longtime, well-thought-out program 
that had its theoretical roots in the ideas of Kon- 
stantin Tsiolkovsky, ideas spelled out even before 
the airplane had really gotten off the ground. 

These are just some of the space-age points made 
in the fascinating and highly readable “Space Hand- 
book: Astronautics and Its Applications” prepared 
by RAND Corporation for the House Select Com- 
mittee on Astronautics and Space Exploration and 
released January 9. RAND, a nonprofit organization 
which performs research for the Air Force at Santa 
Monica, Calif., outdoes itself in providing legislators 
and the public with an understandable compendium 
covering almost every aspect of astronautics. 

Just a partial list of subjects indicates the scope 
of the report. Covered are the space environment, 
the moon and planets of the solar system, trajectories 
and orbits, principles of rocketry, structures and ma- 
terials, communication and tracking, a survey of 
present programs, the possible uses of satellites, and 
the history of astronautics, with special attention to 
the USSR. 

An interesting commentary on popular, but weak- 
ening, view that the Russians stole most of their 
scientific capability is contained in one passage from 
the report: 

“Realizing the enormous military potential of the 
rocket, the Soviet government had organized, by 
1934, a government-sponsored rocket-research pro- 
gram—only five years after Germany had embarked 
on its rocket program but eight years before sim- 
ilar systematic Army-sponsored research began in 
the United States. Stalin’s personal interest in the 
development of long-range rocket-propelled guided 
missiles is discussed in the book Stalin Means War, 
by Col. G. A. Tokaev, formerly chief of the aero- 
dynamics laboratory of the Moscow Military Air 
Academy, who defected from the Soviet Zone of 
Germany to Great Britain in 1948.” 

One particularly frightening point is made in the 
discussion of the uses of atomic bombs in space. The 
report says that since space is a relatively perfect 
vacuum the radiation effects of nuclear explosions 
would spread out much farther, minus the absorbing 
air of the terrestrial atmosphere. 

Other points made in the report: 





NASA Administrator T. Keith Glennan (left) and 


James §. McDonnell, head of McDonnell Aircraft, 
examine model of Project Mercury space capsule. 


@ Although there is no direct confirmation of a 
Chinese Communist operational space program, the 
Chinese Communists are cooperating with the So- 
viets in satellite observation. 

@ The Soviet Union launches space vehicles from 
the Kyzyl Kum Desert, some 250 miles southeast of 
the Aral Sea. 

In addition to the excellent informative text, the 
report is illustrated with charts and drawings. 


House Space Committee Reports 

The RAND report and several others of the House 
Space Committee reports are being published by the 
Government Printing Office, and will be available 
from the Superintendent of Documents, Washington 
25, D. C. The RAND report will sell for sixty cents. 
The Government Printing Office has not established 
prices for the others, listed below: 

“International Cooperation in the Exploration of 
Space,” released October 15, 1958. 

“Survey of Space Law,” “The International Geo- 
physical Year and Space Research,” and “Summary 
of Hearings on Astronautics and Space Exploration,” 
all released December 22, 1958. 

“The United States and Outer Space,” released 
January 11, 1959. 
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WITH MAGNETIC AMPLIFIERS, INC, ' 
SOLID STATE-STATIC PROGRAMMER 


Programmer equipment which provides a flow of 
unerring functional commands—accurately spaced in 
time—is mandatory for successful operation during 
the critical count down phase of missile launching. 

The Automatic Sequencer shown utilizes a Stat- 
pack® system and accomplishes precision timing, 
switching and verification.>> Sequential count down 
commands are initiated by the Timing Unit, capable 
of counting down from 999 seconds in 0.1 second in- 
tervals with an accuracy of 1%.>> The Switching unit 
picks off the time points, and employs Stat-Pack® 
magnetic switches to control 27 functions—at 20 watts 
output per function. Visual display is provided for 
Initiate and Response for each function. 

Automatic monitoring of each function is accom- 
plished by the Verification Unit. It provides response 
signals for recognition of compliance for each func- 
tion, and will halt sequential commands upon non- 
compliance. The Automatic Sequencer is the latest 
addition to Magnetic Amplifiers, Inc. proven group 
of Solid State—Reliability Assured Systems. 


MISSILE CHECKOUT EQUIPMENT 
SIMULATORS 
STAT-PACK® SWITCHING SYSTEMS 


SPACE AND SUBMARINE AUTOPILOTS 
Registered Trademark 
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A thermometer reading? 


Internal motion 
of body particles? 


What is absolute zero? 


What happened to the 
3rd law of thermodynamics? 


How is temperature defined 
in the “pinch effect’’? 


A complete and thorough knowl: 
edge of temperature is important 
to Allison because energy conver- 
sion is our business and we usé¢ 
temperature in making our conver: 
sions. Thus, we have a deep and 
continuing interest in temperature 
in all its expressions. 


Basic to our business is a funda- 
mental knowledge of temperature. 
We search for this knowledge 
to increase the effectiveness with 
which we accomplish our mission 
— exploring the needs of advanced 
propulsion and weapons systems. 








Division of General Motors, Indianapolis, Indiana 
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AAAS Meeting in Washington 


Space technology earned headlines at the year- 
end meeting of the American Association for the 
Advancement of Science, held in Washington. Two 
distinct bands of radiation ring the earth, lowa Uni- 
versity’s Dr. James Van Allen told the AAAS, re- 
porting on data analyses from the Pioneer III lunar 
probe. Between the two radiation bands, Dr. Van 
Allen indicated, is a fairly low-level “buffer zone”— 
where shielded spacemen at altitudes of about 6,000 
miles could safely orbit. The first intense band, data 
suggests, extends from approximately 1,400 to 3,400 
miles out at latitudes near the equator, and the sec- 
ond “hot” belt is at altitudes of from 8,000 to 12,000 
miles, extending to higher latitudes. At around 25,- 
000 miles, radiation intensity seems to fade to very 
small comparative levels. Biggest question now is the 
exact nature of the radiation. Protons would produce 
far greater intensities than electrons. 

State of the art in preparing man for space opera- 
tions was also reviewed by experts at the AAAS 
meeting. Indications continue to be that man will 
be able to withstand the accelerations and heat 
stresses to be expected from launch and reentry. 
Real knowledge of such items as recycling air, water, 
and food through the use of algae or other exotic 
systems needs much more research, scientists reported. 
As one said, today’s knowledge is “scratching the sur- 
face of scratching the surface.” 

Two Lockheed Missiles System Division space 
scientists, Saunders B. Kramer and Richard A. Byers, 
described to the meeting of the American Astro- 
nautical Society, held in conjunction with the AAAS 
meeting, a space station design they believe feasible 
in the next ten years. The station would be a 400-ton 
wheel assembled from cylindrical compartments 
twenty feet long by ten feet in diameter and equipped 
with automatic coupling devices. The pieces would 
be put together by spacecrews operating from “astro- 
tugs” launched into orbit. Men would not have to 
leave the astrotugs (themselves designed to support 
two or three for a week) but would hook up station 
parts using automatic “arms” extending from their 
protective vessels. Orbit altitude would be 500 miles 
out. 


Help Wanted: Satellite Squelcher 
Our space scientists not only have to figure out 
how to get satellites up and out and track them, 
but must begin to worry about how to bring them 
down again, or at least how to quiet them. For ex- 
ample, the Vanguard, launched March 17, 1958, 
is still sending out signals at 108.03 megacycles, 
twenty-four hours a day, and is expected to stay in 
orbit for about two hundred years. During the last 
year Vanguard has sent back valuable scientific infor- 
mation about the temperature it encounters, about 
its own orbit, and indications of the exact shape of 
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World Wide Photos, Inc. 
NASA’s Hugh Dryden, left, presents AAAS Space- 
flight award to University of lowa’s James Van Allen 
as Lt. Gen. Roscoe C. Wilson, center, looks on. 


the earth it passes over. But scientists are now specu- 
lating about the time when it may be expedient to 
turn off a satellite’s radio or even pull it back to 
earth as more sophisticated devices are developed 
to replace it. Among the current suggestions are 
such devices as a slow-growing potato that could be 
placed in the satellite to eventually shut off its switch 
—or the possibility that among the first men in the 
manned space patrol would be a satellite catcher— 
a man with a net, going around picking up old 
satellites. 





GEORGE “MOON” MEYERS—By Jack Tippit 
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“I know it sounds funny, Meyers .. . but 
this radiation allergy you picked up is 
actually hayfever.” 
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SPEAKING OF SPACE 


Long-range Debate 


About the time Lunik became 
Mechta and went into orbit around 
the sun, an enterprising correspondent 
of the Capetown, South Africa, weekly 
Landstem telephoned Anatoli A. Bla- 
gonravov, who seems to be the man 
most-likely-to-be-ii:terviewed in the So- 
viet Academy of Sciences. The Afri- 
kaans weekly said that Mr. Blagonra- 
vov told its correspondent that the 
next step by Soviet scientists would be 
to “launch a scientist in a planet to at 
least 400 miles above the earth.” 

“He will travel on an exactly sim- 
ilar path to the man-made planet that 
has now passed the moon,” said Mr. 
Blagonravov. 

“The man will have control over the 
planet and will be supplied with water 
and food in tablet form. He will send 
coded radio messages back to earth 
if anything goes wrong and he is un- 
able to return.” Blagonravov was also 
quoted as saying that the Russians ex- 
pect to land a probe on Venus and 
Mars in June, and will follow this with 
manned rockets. 

In rebuttal, back in London, Dr. 
Richard Woolley, Astronomer Royal, 
who is described as being a sceptic 
about space travel, offered his advice 
on the situation: “If they [the Soviets] 
get to Mars, they will find it freezing 
cold. If they get to Venus they will 
find it is boiling hot. On neither planet 
will they be able to breathe. The best 
of luck to them.” 


A Card for Every Occasion 


Among the congratulatory messages 
received by Rear Adm. John Clark, 
Deputy Director of ARPA, on the day 
the Atlas orbited was a gleeful card 
from the youngsters in his Alexandria, 
Va., neighborhood. A standard “get 
well” card, it read: “Glad to hear 
you’re up and about!” 


Progress at Kitt Peak 
Observatory 


A. B. Meinel, reporting on the prog- 
ress of the National Astronomical Ob- 
servatory at Kitt Peak, Ariz., in a 
recent issue of the Astronomical Jour- 
nal, tells us that there are at present 
two excellent sixteen-inch photometric 
telescopes, and modern living quarters 
housed in a quonset building. Bids 


have been received for construction 
of a thirty-six-inch telescope which 
should be in operation by October of 
this year. Engineering is proceeding 
on the eighty-inch telescope, and cast- 
ing of the eighty-four-inch ribbed 
Pyrex mirror is under way. The eighty- 
inch telescope should be ready by De- 
cember 1960. 


An Unsolved Problem 


Professor John C. Cooper, emeritus 
of International Law, McGill Univer- 
sity, who gave serious consideration to 
the question of international airspace 
long before most of us realized the 
extent of the problem, discusses the 
situation further in the January 1959 
issue of Flying Magazine. He traces 
the history of “airspace” in interna- 
tional dealings, defines the terms and 
agreements, lists the current proposals, 
and leaves us with the strong impres- 
sion that this is an area in which we 
must proceed with caution, but firmly. 


Omens of Destruction 

Philosopher Bertrand Russell, in his 
new book Common Sense and Nuclear 
Warfare, offers grim possibilities for 
the future if too-militant scientists 
occupy the moon and the less hos- 
tile planets. The eighty-six-year-old 
scholar and mathematician predicts: 

“There may be a war, as a result 
of which all or nearly all will perish. 
If there is not war, there may be as- 
saults on heavenly bodies, and it may 
well happen that means will be found 
to cause them to distintegrate. The 
moon may split and crumble and melt. 
Poisonous fragments may fall on Mos- 
cow and Washington or on more inno- 
cent regions. .. . I hope, though with 
much doubt, that some gleams of san- 
ity may yet shine in the minds of 
statesmen. But the spread of power 
without wisdom is utterly terrifying.” 

Yes, but more terrifying would be 
lack of courage to respond to the 
challenge of exploration. 


Notes from Hollywood 

The hour-long 16-mm. television 
films done by Frank Capra, “Our Mr. 
Sun” and “Hemo the Magnificent,” 
are available for purchase or for free 
loan from local offices of the sponsor- 
ing Bell Telephone System. 

Walt Disney’s “Man in Space,” a 
thirty-five-minute 16-mm. film, and 
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SPEAKING OF SPACE 


“Our Friend the Atom,” which lasts 
fifty minutes, may be leased from 
Walt Disney Productions, 16-mm. Di- 
vision, 2400 Alameda Ave., Burbank, 
Calif. 


Pentagon R&E Chief 


Dr. Herbert F. York was appointed 
Director of Defense Research and En- 
gineering on December 24. The thirty- 
seven-year-old scientist had been Roy 
Johnson’s chief scientist for the Ad- 
vanced Research Projects Agency of 
the Department of Defense. Dr. York, 
born in Rochester, N. Y., received an 
AB and an MA in Physics from the 
University of Rochester. He worked on 
the electromagnetic isotope separation 
program at the Y-12 plant, Oak Ridge, 
Tenn., received a Ph.D. in Physics 
from the University of California, and 
worked for UCAL’s research pro- 
gram. In 1954 he was director of the 
UCAL Livermore Laboratory. Dr. 
York came to Washington in March 
1958 with the Institute for Defense 
Analyses. He is presently a member of 
the President’s Science Advisory Com- 
mittee. 


Interagency Council 
President Eisenhower has appointed 
Dr. James R. Killian, his special as- 
sistant for science and technology, to 
head the new Federal Council for 
Science and Technology which will 
act to promote closer coordination of 
government research and strengthen 
the nation’s over-all scientific effort. 
Creation of such a council was rec- 
ommended by the President’s eighteen- 
man Science Advisory Committee in 
a report submitted in late December. 
The report also stated that US science 
“has a scope and depth unequaled any- 
where in the world.” However, it con- 
tinued, “Too often, starts and stops 
and changes in research programs 
have thrown the national effort off 
balance and have damaged morale in 
laboratories vital to, the national de- 
fense and well-being.” The commit- 
tee was especially critical of the pres- 
ent emphasis on material as distin- 
guished from research activities. 
“While difficult to prove, there is 
little doubt that a more vigorous sup- 
port of basic research . . . over the 
past decade would now be paying rich 
dividends in making ‘things’ easier and 
less costly to develop. It would also 
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Dr. Herbert York 


minimize the need for expensive crash 
programs.” What is needed, the com- 
mittee concluded, is not more money 
for research, but wiser use of existing 
funds. 


Satellites in a Spin? 

Prof. R. N. Bracewell and O. K. 
Garriott of the Radio Propagation 
Laboratory of Stanford University, 
Calif., writing in Nature, a British 
weekly journal of science, suggests 
that some phenomena of the signals 
received from Sputnik I indicate that 
the satellite might be rotating about its 
centroid. This possibility is discussed 
and the rotational method of satellites 
of different shapes is analyzed. By feed- 
ing out, under centrifugal force, a 
small mass in the form of a very long 
fine thread of strong material, the mo- 
ment of inertia could be increased by 
a substantial factor, they suggest, and 
the spin velocity accordingly reduced. 


Speech Briefs 

Maj. Gen. Marvin C. Demler, USAF 
Director of R&D, to the ARDC Sym- 
posium on Molecular Electronic, No- 
vember 13, Washington, D. C.: “...we 
are not exploring space to satisfy our 
thirst for knowledge alone. We are 
driven to it by a greater need, which 
is to insure our very survival. To suc- 
ceed, we must excel in technological 
skill over those who would seek to de- 
stroy us. . . . In support of our na- 
tional objectives . . . the next decade 
will require . . . a continuing advance- 
ment in the aircraft and missile tech- 
nology. Electronics must keep pace 
with this progress.” 

T. Keith Glennan, NASA Adminis- 
trator, at Wright Day Dinner, Wash- 
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Critical problems in weapons 
system testing: the reduction 
of test time with increased 
test reliability ... the 
reduction of equipment costs 
with increased test flexibility. 


The search for a system 
meeting these requirements 
has led to the SCATE concept 
of standardized block design. 


SCATE—Stromberg-Carlson 
Automatic Test Equipment— 
embodies existing hardware 
as a nucleus. 


Implementation with special 
stimulus generators and 
response monitors rounds out 
the SCATE system, which 
meets the testing needs of any 
weapons system, component, 
or sub-assembly ... 


and is flexible, 
self-checking, self- 
calibrating... 
brings lower cost, 
new speed and 
reliability to 
weapons testing. 


Brochure available 
on request. 
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SPEAKING OF SPACE 


ington, D.C., December 17: “. . . we 
have only started to appreciate the 
magnitude of the tasks facing us. .. . 
There is need to lay out a long-range 
program calling for the acquisition of 
basic scientific information and the de- 
velopment of the technology necessary 
to this mission. Such a program would 
include an orderly attack on a broad 
front including astronomical, geophysi- 
cal, meteorological, and similar basic 
areas of knowledge. . . . orderly pro- 
grams in these basic areas must be 
planned, scheduled, and undertaken.” 

Lt. Gen. Roscoe C. Wilson, Deputy 
Chief of Staff for Development, USAF, 
before the American Astronautical 
Society, December 27, 1958: “In the 
past the capability of the Air Force to 
gain control in the air—in theaters of 
military operation—has made possible 
the freedom of movement of friendly 
forces on the lands and seas beneath, 
in addition to providing a wholly new 
medium of warfare. 

“In the future the capability to 
maintain the initiative in space will 
permit freedom of movement on the 
surface of the earth and within the 
atmosphere and even into the inter- 
planetary or more distant regions. 

“In the past we have insisted on the 
freedom of the seas, and I feel that the 
free nations of the world will insist on 
freedom of movement in the space 
regions. The exploration of space 
should be for peaceful purposes and 
for the betterment of mankind.” 


For the Record 


The seventeenth Convair Atlas SM- 
65 was successfully launched from Cape 
Canaveral, Fla., on December 23, last 
year. This, the first firing of the C 
series Atlas, probably had a lighter 
payload than earlier versions. This was 
the seventeenth Atlas firing in just over 
a year, and was reported to have been 
a successful 4,300-mile flight. 


Science and Morality 
“From the point of view of the 
moral responsibility of the scientist a 
special, perhaps unique, problem arises 
in that science has put at the disposal 
of a few men a power which is truly 
devastating. In the past man’s influ- 
ence for good or ill was generally 
fairly localized. It is not so today. 
What is the right thing to do may be 
more important than the means by 


which it is done. The truly great scien- 
tist must be more than a technician. 
He will be called upon to advise the 
statesmen in certain immensely acute 
problems and, therefore, he must have 
a broad training as well as strong and 
sound moral principles. 

“Two things fill the soul with 

awe,’ said Emmanuel Kant, ‘the starry 
heavens and man’s accountability to 
God.’” 
From a sermon, December 28, 1958, 
by the Right Reverend Monsignor Wil- 
liam J. McDonald, Rector of the Cath- 
olic University of America, during 
the AAAS meeting. 


Heads Together 
Across the Sea 


Known as the Institute for Strategic 
Studies, Ltd., a new group has been 
formed on an international basis to 
study defense and disarmament. It will 
have headquarters in London, with its 
first director Hon. Alastair Buchan 
and its secretary Cmdr. H. E. B. 
Jenkinson, RN (Ret.). Its first three 
years have been financed by a grant of 
$150,000 from the Ford Foundation 
in New York. Although the founding 
members are all British, the Institute’s 
purpose is to study the entire subject 
of strategy and security, and its mem- 
bership will not be confined to Britain. 


Adult Education— 
Basic Space 


The Maryland section of the Ameri- 
can Rocket Society and the University 
of Maryland have set up 2 Space Edu- 
cation Institute through the College of 
General Studies, University of Mary- 
land, College Park, Md. The space 
education program for the next semes- 
ter will be a series of nine lectures on 
space and its implications for our so- 
ciety. The series will be given every 
Monday night, beginning March 2, 
from 7:30 to 9:30 p.m. in the Enoch 
Pratt auditorium, Franklin Street, 
Baltimore, Md. It is open mainly to 
school teachers and members of the 
ARS, although interested adults may 
register. 

Scheduled to speak on timely sub- 
jects are: Addison M. Rothrock of 
NASA; George Trimble, Jr., the Mar- 
tin Company; Kurt Stehling, NASA; 
Col. John Stapp, USAF; Capt. Gray- 

























Working headgear for Motorola design engineers 








| From the arctic to the tropics...from jet altitudes to submarine depths... Motorola design engineers 
: wear headgear matching the varied military applications of Motorola electronics. Working side-by- 
side with the Army, Navy and Air Force end user, these engineers provide technical assistance and, 
| in return, gain first hand operational knowledge. The result—an understanding of user problems re- 
flected in the design maturity of Motorola’s military electronics systems. 


t | And as for the many hats, those shown above have been worn on these representative programs: 
Alntegrated Battlefield Communication wp Supersonic Rendezvous and Station Keeping c High-speed 
Tank Range Finder p Test Range Microwave Relay System € Ballistic Missile Radio Inertial Guidance 
System ¥F Shipboard Surface-to-air Missile Guidance G Member, Army Scientific Advisory Panel 
H DEW Line Air Defense Radar 1 Strategic Bombing Radars 3 Amphibious Landing System 
K Shipboard Air Defense Data System Ww Tactical Drone Guidance. For data on how Motorola’s military 
experience can be applied to your problem...or for detailed information on engineering career oppor- 
tunities... write to: Motorola, inc., Military Electronics Division, Dept. A, 8201 East McDowell Road, 


Phoenix, Arizona. 
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Working 
laboratories 
for Motorola, 
engineers 


Six Military Electronics Division 
plants in three locations...over 
550,000 square feet of engineer- 
ing and production space devoted 
exclusively to the design, develop- 
ment and manufacture of ad- 
vanced military equipment. 


(AA) MOTOROLA 


Military Electronics Division 











The world’s largest sediiaass measuring sixty-eight feet in diameter and more than 
seven stories high, has been designed and built by Goodyear Aircraft Corp. for 
the Missile Detection Systems Section of General Electric’s Heavy Military Elec- 
tronics Dept., under USAF contract. The huge structure, made of hundreds 
of interchangeable panels, can be erected by a six-man crew in eighty hours. 
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son Merrill, USN (Ret.); Martin Sum- 
merfield, Princeton; Dr. Peter Castruc- 
cio, Westinghouse Astronautics; and 
Dr. Glen Blaugh, University of Mary- 
land. The lectures will be taped, and 
copies of the series will be available 
next summer. 


Atlas Expanded 

USAF has contracted with the Con- 
vair Astronautics Division of General 
Dynamics Corp. to design and build 
an upper stage for the mighty Atlas 
ICBM. The new stage will contain a 
high-powered rocket engine under de- 
velopment by Pratt & Whitney to en- 
able the Atlas to boost a payload into 
escape velocity. The Atlas without the 
upper stage is capable of lifting a pay- 
load of 2,500 pounds to orbital 
velocity. The additional power could 
launch as much as five tons into low 
orbits of one to two hundred miles’ 
altitude, or might be used to probe 
space as far as Mars or Venus. The 
two-stage Atlas, although contracted 
for by DoD’s ARPA, will be made 
available for NASA’s exploration pro- 
gram, and could be the vehicle used in 
Project Mercury to orbit a manned 
satellite. 


Bibliographic Checklist 


“Serial Publications of the Soviet 
Union,” compiled by Rudolf Smits, 
1958, 459 pp., $2.75, for sale by the 
Superintendent of Documents, Govern- 
ment Printing Office, Washington 25, 
D. C. Lists all serial publications 
known to have appeared in the USSR 
in 1939 or later. Gives Library of 
Congress holdings and call number of 
each publication and ifdicates other 
American and Canadian libraries hav- 
ing the serials in their collections. A 
subject guide to the serials and an in- 
dex to corporate headings used are 
included at the end of the volume. 


Children, Science, 
and Sir Snow 


C. P. Snow, in the preface to the 
new edition of The Search, a novel 
about science and scientists, speaks a 
strong word for more scientific experi- 
ence in general education: 

“All children have a dash of the 
scientist in them. Watch any bright 
child if you tell him about the stars 
or atoms or dinosaurs. He will want to 
find out some more. The urge to in- 
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There is nothing else like this under the sun. It is the Martin-Denver facility, 
birthplace of the Air Force TITAN. It is also this country’s most advanced 
and fully integrated big-missile development center. Here, our most formid- 
able weapon systems of tomorrow are being designed, built and tested— 
from the smallest component to the total system—within a single 7,000 acre 


complex. Every top military and scientific expert who has seen Martin- 
Denver from within, considers it one of our most valuable national resources. 
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vestigate, which is the scientific urge, 
isn’t anything very special or aca- 
demic. It is one of the most human 
things about us.” Snow, who hap- 
pens to be a scientist and a writer, 
deplores the customary distance be- 
tween the two groups, and has made 
his early book available again in the 
hope that nonscientific readers will 
learn more of what it is to be part of 
the scientific world. 


Moon on View 

Sky Publishing Company, publishers 
of Harvard College Observatory’s as- 
tronomical magazine, Sky and Tele- 
scope, offers Moon Sets, eighteen pic- 
tures showing the entire face of the 
moon, made from the excellent Lick 
Observatory negatives of the first and 
last quarters. Each print is 8% by 
11% inches with a white border. 
Small key charts are provided for iden- 
tification of lunar seas, mountains, and 
craters. Moon Sets, mailed in heavy 
tubes, are suitable for framing. A bar- 
gain at $3. 

Also available, a lunar map, for 
twenty-five cents and a Lunar Crescent 
Set, $2.50. 

Address Sky Publishing Co., Har- 
vard College Observatory, 60 Garden 
St., Cambridge 38, Mass. 


On the Space Calendar 

February 23-24: Canadian Aero- 
nautical Institute special meeting, fif- 
tieth anniversary of powered flight in 
Canada, Queen Elizabeth Hotel, Mon- 
treal. 

March 5-7: Western Space-Age Con- 
ference and Exhibit, Los Angeles 
Chamber of Commerce, 404 South 
Bixel St., Los Angeles, Calif. 

March 31-April 5: International 
Committee of Military Medicine and 
Pharmacy, Twenty-first Session, Paris, 
France. 

April 6-7: Air Force Office of Scien- 
tific Research, Third Annual Astro- 
nautics Symposium, Sheraton-Park 
Hotel, Washington, D.C. 

April 30-May 1: American Rocket 
Society Controllable Satellites Confer- 
ence, Kresge Auditorium, MIT, Cam- 
bridge, Mass. 

August 31-September 5: Tenth In- 
ternational Astronautical Congress, 
British Interplanetary Society, at 
Church House, Westminster, London, 
S.W. 1.—ENbD 




















New Directions 
for Space Construction 


A summary by David Godfrey, A.F.R.AE.S., M.1.A.S., of 
“Structure and Material Problems” by Richard V. Rhode 
and John C. Houbolt of the National Aeronautics and Space 
Administration, presented at a recent Advisory Group for 
Aeronautical Research and Development discussion on “The 
Impact of Space Technology on NATO Research and De- 


velopment.” 


OR spaceflight vehicles the trend of struc- 

kK tural development over the past two 
decades has been toward structures of 

increasing density. 

Ultimate design stresses have increased, and 
more efficient structural designs have been devel- 
oped. Latterly, aerodynamic heating has forced 
changes in structural geometry to reduce thermal 
stresses, and in more advanced cases materials of 
construction have had to be changed and special 
measures for insulating and cooling have had to be 
considered. 

The trend is expected to continue for many 
applications, but structures of very low density 
now also have to be given much attention. The 
thin-wall construction of liquid-fueled rockets is 
an example. The potentialities lying above the 
present upper limit of the “flight corridor” should 
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be exploited. Finally, for pure space applications 
with no aerodynamic forces present, low-density 
pressurized structures have already attracted some 
attention. 

For space vehicle design, one guiding principle 
is emphasized even more than in aeronautical de- 
sign: to keep weights low. This fact becomes 
strikingly clear when cognizance is taken of the 
fact that under the present state of rocket devel- 
opment it takes from 200-1,000 pounds of initial 
weight to put one pound in orbit. The severity of 
the problem becomes evident when it is realized 
that much structurally useless material may have 
to be carried along to provide heat and radiation 
protection for manned vehicles; furthermore, ques- 
tions of reliability are of increased importance 
because of the lower density structures that may 
be involved. 
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How to assign 
complete responsibility for 


WEAPON SYSTEM 
MANAGEMENT 


Raytheon’s broad experience in radar, counter- 
measures, missile guidance, sonar, communications, 
navigation—electronic equipment of every kind— 

is assurance of competence to shoulder complete 
system management responsibility. 


Over 32,000 skilled scientists, engineers and 
assemblers, working with some of the most advanced 


facilities in the industry, have built Raytheon’s — 
reputation for “Excellence in Electronics’. 


RAYTHEON MANUFACTURING COMPANY 
Waitham, Massachusetts 





When man first rides a rocket into the fringes of our atmosphere, tracking stations 


on the ground will know his position and trajectory from signals beamed to earth 
by a tiny radar transponder. 


This Stavid-designed and Stavid-built beacon receives transmissions from 
tactical radar sets on the ground and develops coded pulses for identification and 
tracking. The system provides for the passage of data in both directions, and 
permits tracking at greater distances than ever before. This development represents 
new gains in miniaturization techniques achieved by Stavid engineers, who are 
steadily advancing the state-of-the-art in electronics systems engineering. 


OTHER AIRBORNE PROJECTS INCLUDE: 


* High-power Modulator-Transmitter for Radar Set AN/APQ-71 
e Search and Bombing Radar OA-2003 (XN-1)/ASB 
e All-Weather Radar Toss-Bombing System 


Stavid Project Engineer, W. L. 
McCULLOH, has 10 years’ exper- 
tence in the development of air- 
borne electronics, including: X 
and S-band Beacons, Radar Toss 
Bombing, Airborne DME and 
ranging and coding circuitry. 


S&S TA V7. D Engineering, INE. Piaintiets, New Jersey 


Outstanding engineers=and scientists are invited to inquire into 
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HEAT SINK 


Heat handling methods: The unprotected method, governed by ability of vehicle to radiate heat away; 
the insulated structure in which the inner area is cooled by insulation; the ablation method, where heat is 
absorbed by dissipating expendable material; the heat absorbing “sink.” 


In the design of a heat-resistant structure sepa- 
rate consideration will usually have to be given 
to the surface areas and the leading edges. For the 
surface areas there are basically four types of con- 
struction that lead to a heat-resistant structure. 
One approach is that of an unprotected structure 
represented by a sandwich skin of high-tempera- 
ture material. Structural temperature in this case 
is governed mainly by the ability of the structure 
to radiate away much of the incoming heat that is 
developed by convective boundary-layer heating; 
the heat capacity of the skin enters only in a 
secondary manner. 

Considerable work has been done on the devel- 
opment of such structures and, in marked contrast 
to previous design experience, there are now in- 
stances of low aspect-ratio wings where the struc- 
tural engineer can provide a thinner lifting surface 
than required for aerodynamic reasons, at a saving 
in weight. 

The remaining approaches are basically methods 
either to block or absorb a portion of the heat 
input to limit temperature rise. One of these ap- 
proaches involves the use of an insulated or 
“heterogeneous” structure in which the inner-load- 
carrying structure is kept cool by an insulation 
which, in turn, is kept in place by a heat-resistant 
(radiation) outer shell. 

Another scheme, the heat sink, involves simply 
the use of a thicker structural skin in order to 
obtain the desired heat capacity to absorb heat. 
In this case the heat capacity of the structure 
can be raised by the incorporation of materials of 
high specific heat, such as beryllium, or by the 
addition of a coolant. 

The fourth approach, which is known as abla- 
tion, makes use of an external layer of material 
which absorbs heat as it is consumed; alternate 
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schemes for this case may involve sweat (evapora- 
tion) cooling. 

The unprotected and insulated approaches are 
best suited for continuous flight application, and 
therefore seem most appropriate for manned re- 
entry considerations. The heat-sink and ablation 
approaches apply mainly to those cases in which 
there is a very high influx of short duration and 
these approaches therefore appear naturally best 
for ballistic-type reentry. 

There are also four basic schemes for use in 
leading-edge design. As with the surface structure, 
either the heat-sink or ablation principles may be 
used, or as alternatives, the leading edge may be 
given a protective coating of refractory material, 
or it may be kept cool through means of mechani- 
cal cooling devices. These cooling schemes may 
involve either the use of a circulating coolant or 
the use of a gas or fluid which is ejected through 
slots. 

Although certain concepts of construction seem 
quite clear, additional research is needed to pro- 
vide guide lines to help the structural designer in 
selecting the most efficient structural approach for 
the mission of his particular vehicle. 


Structural Analysis Methods 


The trend towards low-density type structures 
for space vehicles seems clear, and to give an idea 
of the resulting structural problems that require 
increased attention, the following four are cited: 

e Buckling strength of very thin shells. 

@ Prediction of failure modes and general in- 
stabilities. 

e@ The determination of temperature distribu- 
tion, thermal stresses, and thermal deformation. 

e Efficient design of structural joints. 

The buckling strength of thin shells is strongly 
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influenced by initial imperfections. Consequently, 
the buckling theories for such shells always had 
to be modified by empirical reduction factors. 
Recent studies have, however, demonstrated the 
beneficial effect that may be achieved by use of 
internal pressurization. 

Not all applications will be able to use pres- 
surization. Serious gaps still exist in the unpres- 
surized or partially pressurized regions, and these 
gaps are widening in scope because the shells 
now being built or contemplated have proportions 
outside of the range of previous experience; the 
radius/thickness ratio, for example, may be two 
to three times as large as those previously en- 
countered. This change will lead to a substantial 
loss of strength; experiments are necessary to 
establish buckling values for this new range: of 
proportions. In addition, the effects of various 
forms of stiffening on the local buckling of the 
less dense cylindrical structures have to be 
considered. 

At the present state of knowledge it is seldom 
possible to calculate with reasonable accuracy the 
failure modes, strength, or probability of failure 
of complex structure, and the uncertainty is ex- 
pected to increase as the structure becomes less 
dense, or as high heating rates are introduced. 
Substantial increase in research work on these 
aspects is therefore needed. 

Another severe problem is that of calculating 
the temperature distribution, thermal stresses, and 
thermal deformations in the complex structures 
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that will have to be used. While simple in con- 
cept, the procedures become very complex when 
put into practice. 

Structural joints are responsible for a substan- 
tial decrease in the efficiency of structures. Addi- 
tional information is needed on the resistance 
to failure of various joint configurations. This 
problem has become of particular importance be- 
cause of the necessity of attaching additional ma- 
terial of widely different physical make-up for 
heat protection, and because realistic considera- 
tion must be given the problem of designing joints 
so as to be load-carrying in one direction while 
stress-relieving in another. 


Unusual Construction 


Most of the discussion on structures up to this 
point has been based on vehicles which must pass 
through the atmosphere; the consideration of ve- 
hicles which are intended solely for outer space 
travel may lead to radically different and novel 
structural concepts. Since no precedent exists in 
the field, ideas on the structural configuration are 
not firmly defined. However, the imagination of 
those long interested in space has been fertile, 
and has produced many schemes for spacecraft, 
most of which have appeared in various periodi- 
cals from time to time. Not much can be said 
concerning purely structural problems, but con- 
jecture can be made. 

The vehicles will operate under conditions of 
essentially zero gravity; this condition, together 
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OPERATIONAL NOW! 

NORTRONICS UNIVERSAL DATICO 
TO CHECK OUT 

ADVANCED MISSILE SYSTEMS! 


READY NOW! The first and only universal automatic check- 
out equipment in production is Nortronics’ Universal 

Datico. Standardized, self-checking test equipment, read- 
ily adaptable to any missile system or group of systems, 
Universal Datico is a single system of automatic eval- 
uation equipment available for support of advanced op- 
erational missiles. Other production contracts include | 
checkout applications to U.H.F. equipment and autopilot 

sub-systems. 


PERFORMANCE PROVED. Datico has logged thousands of hours 
of reliable performance during which its speed and 
adaptability from one system to another have been dem- 
onstrated. Its rapid, unerring, Hi-Go-Lo evaluation of 
existing systems indicates its applicability to future sys- 
tems as well as to today’s. It quickly locates malfunction 
of the system or any sub-system element down to piece 
parts and records its findings on printed tape. 


TIME-MANPOWER-DOLLARS. Datico saves all three. No need 
for costly, time-consuming research and development. 
Datico is available now for today’s requirements. Appli- 
cation of Datico to your problem can mean savings up 
to 75% in manpower plus a dividend in reduced skill- 
levels required; savings up to 90% in checkout time; 
and 50% in acquisition cost. 


TOMORROW'S DATICOS—Nortronics’ continuing development 
program, combined with the management and engineer- 
ing foresight which created Datico in time fer today’s 
weapons, is now developing advanced Daticos for to- 
morrow’s weapons. These new checkout devices will 
incorporate even greater speed and such features as eval- 
uation of total system degradation without sacrificing 
reliability and relative simplicity. 

If you have a checkout problem .. . if you have checkout 
requirements for any system or level of a system, call 
Nortronics today, or write Chief Applications Engineer, 
Dept. 2003-L Nortronics, A Division of Northrop Cor- 
poration, 500 East Orangethorpe, Anaheim, California. 


NORTRONICS 


A Division of Northrop Corporation 
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with the expense of moving weight into space, will 
result in extremely “flimsy” structures by our 
earth-bound standards. The efficient design of 
such lightly loaded structures and the problem 
of introducing concentrated loads into the flimsy 
shells or membrane structures will require much 
attention. 

Serious proposals have been made to ferry such 
structures into space in collapsed form and then 
to inflate or expand them. Methods of reinforcing 
them must be developed. Already attention is be- 
ing given the use of inflated tubes as stiffeners 
or of using a rigidizing foam as a means of rein- 
forcement. 

Until now, aluminum and steel have been the 
primary materials used in aircraft structures and 
powerplants, and structural joints have been 
formed largely through the use of rivets. For pres- 
ent and future hypersonic aircraft and spacecraft 
construction, however, the materials problem is 
aggravated by high temperature and consideration 
is being given to nearly all metals and their alloys, 
to their oxides, and to a host of diverse materials, 
including refractory materials, ceramics, plastics, 
and adhesives. 

Two striking trends are prevalent in the devel- 
opment of materials for structural application: a 
rapid increase in the types of materials being 
considered, and a marked increase in the number 
of physical properties of concern. 

While most materials exhibit desirable proper- 
ties of one kind, they fail in another. Ceramics, 
for example, while possessing very good heat 
resistance and insulation properties, are heavy and 
brittle and possess very poor tensile and shock- 
resistant properties. As another example, most of 
the present ablating materials work well only for 
very high heating rates, whereby nearly all the 
heat is consumed immediately at the surface by 
the ablating process with very little heat being 
carried through the material by conduction. 

For lower heat rates, however, conduction 
becomes a problem—temperature and thermal 
stresses occur within the ablation covering with 
the result that the material cracks or falls away in 
chunks. There are indications that some of the 
more recent ablation materials may not suffer 
these faults, but, in spite of these hopeful signs, 
much additional development work §is..needed, 
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especially to determine when and where this rela- 
tively new concept of ablation can best be applied. 

As space is penetrated, one of the new problems 
that must be faced is that of radiation effects from 
nuclear powerplants on structural materials. The 
problem area is relatively new and not much 
experience exists. The few tests made in recent 
years indicate that for many materials no reduc- 
tion in strength is brought about by radiation; 
indeed, yield stress and ultimate stress are found 
to increase substantially in these cases, while 
ductility seems to decrease. 

In other cases, radiation definitely causes a 
reduction in strength. Also, since a portion of 
radiation exposure ultimately appears as heat, 
there may be instances where strong radiation 
exposure can develop sufficient heat to raise the 
temperature of the material to a level where 
conventional metallurgical effects can occur. An- 
other aspect of concern is the fact that prolonged 
exposure may make the materials dangerously 
radioactive. 

Research is required in the following fields: 

e Extend data on present materials into regions 
applicable to advanced designs. 

e@ Develop new improved high-temperature 
materials through basic research in alloy systems 
of refractory metals, in the physical chemistry of 
ceramics, and in adhesives, structural plastics, 
glazing materials, and composite materials. 

e@ Conduct fundamental research on the physics 
of solid materials, with the aim of finding and 
understanding the basic laws that govern defor- 
mation and fracture. 

e Increase fundamental research in the chem- 
istry of materials, organic chemistry, reactivity, 
chemical thermodynamics, and mechanisms of 

7 ‘ 


oxidation.—END 


Reprinted with permission from The Aeroplane, 
respected British journal of aviation, the above 
article is indicative of the increasing international 
interest in the many problems of spaceflight, espe- 
cially in the councils of North Atlantic Treaty 
scientists whose job it is to keep track of free 
world advances in research and development. The 
Aeroplane, increasingly covering aspects of astro- 
nautics, is published by Temple Press, Limited, 
with offices in London. Subscription inquiries 
Should be addressed to The Aeroplane, Temple 
Press Limited, Head Office, Bowling Green Lane, 
London, E.C. 1., England. 
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A space vehicle could be tragically mistaken for 
an incoming ICBM, as was dramatically pointed out 
in a recent report by the House space committee, 
and opinion is increasing that there should be strong 
attention given to developing “international space 
law.” Here are some of the Soviet views: 

In substance, the Russians divide space into two 
regions, atmospheric space and extra-atmospheric 
space. 

Atmospheric space is the region next to the earth 
that will support the flight of any kind of airborne 
device. This region the Russians insist should be 
controlled by individual states, which already have 
sovereignty over their own closer-in airspace. 

Extra-atmospheric or outer space, the Russians de- 
clare, should not be subject to legislation, administra- 
tion, or jurisdiction by any one state. In effect, outer 
space should be internationalized. They maintain that 
artificial earth satellites, for example, should bear 
distinctive markings, like flags on ships, so anyone 
could tell which state was responsible in the event 
a satellite fell to earth and caused damage. 

The Kremlin has stated: 

“It should also be recognized that apparatuses 
and missiles employed in cosmic flights belong to 
the state which launched them and that in the event 
of the fali of such apparatuses and missiles to earth 
outside the territory of the state which launched 
them, they, or their fragments, should be returned 
to the state to which they belong.” 

The Russians also would like an international 
agreement on radio frequencies to be used in com- 
municating with satellites so as to avoid possible in- 
terference. 

Finally, the Soviets call for creation of an inter- 
national agency under the United Nations to study 
outer space. It would set up an international pro- 
gram to study space and perhaps continue the Inter- 
national Geophysical Year indefinitely. 


co cl co co co co 

In addition to the solar battery used to power the 
radio in Sputnik III, the Russians also had two 
experimental solar batteries aboard this satellite. Both 
have worked well, according to Soviet accounts, 
transmitting information on temperature ranges en- 
countered and meteorite erosion. Erosion of the sur- 
face of the solar battery plate by meteorites was 
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found to reduce the solar plate’s capacity quite 
gradually. 

The Mayak radio transmitter aboard Sputnik III 
continues to transmit, indicating that its solar battery 
plate continues to generate power. 

co CO oO co co co 

The Russians report that Sputnik III’s measure- 
ment of the magnetic fields around the earth indi- 
cates there is a gigantic system of such fields. Sputnik 
III recorded rapid changes in the field, indicating a 
possible flow pattern akin to the jet streams of air 
found in the upper atmosphere. 


co obo cl ol do ob 

At its perigee, about 140 miles, Sputnik III en- 
countered an atmospheric density of three ten- 
millionths of a gram per cubic meter. This was five 
to ten times greater than had been previously sup- 
posed for that altitude. 

co oo co co cdo co 

Analysis of the deceleration of Sputniks I and II 
shows the atmosphere is more dense in the northern 
latitudes than in the southern and that the atmos- 
phere increases in depth during daylight. 

CO CO GO oo co co 

Since they began going to international science 
meetings a few years ago, the Soviets have steadily 
increased their attendance at such conferences in 
what clearly is a government-fostered program to get 
the latest data from their scientific ‘colleagues else- 
where in the world. 

They even have begun to elect foreign members 
to their exclusive Academy of Sciences. In 1958 
thirty-two foreigners were awarded such honorific 
titles. Russia plans, according to high-level state- 
ments, to make Moscow a recognized world scien- 
tific center. 

In 1957 some 514 delegations of the Soviet 
Academy of Sciences visited forty-four countries and 
139 other delegations attended some sixty-two inter- 
national congresses. “Scientific conferences,” declared 
Pravda in a recent editorial, “contribute to the estab- 
lishment of personal contacts among scientists, the 
coordination of research, and exchange of scientific 
information.” The Russians obviously are finding 
them very profitable-——ENb 
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The myth and the missile 


THE MYTH: Because he warred with 
Zeus, Atlas, in classical mythology, 
was punished by being made to sup- 
port the entire world on his shoulders. 


THE MISSILE: Today’s Atlas ICBM 
bears a symbolic relationship to its 
classical namesake. For the future 
course of world events may well de- 
pend in large part on the role of the 
mighty Atlas. ARAMA provides the guid- 
ing spirit for the Atlas: the inertial 
navigation system which guides it to 
its destination. Brain of the system is 


ARMA'’s airborne digital computer, 
operational under severest conditions 
of vibration, temperature, noise, accel- 
eration and deceleration. Heart of the 
system is MRAMZA’s inertial platform, 
the stable reference table from which 
data is fed to the computer. 


ARMA aliso provides a comparable 
all-inertial guidance system for the 
Titan ICBM, companion-in-arms of 
the Atlas. ARMA... Garden City, New 
York. A Division of American Bosch 
Arma Corporation. 6416 


AMERICAN BOSCH ARMA CORPORATION 
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...symbol of Teamwork 
with American Industry 


The ARMY BALLISTIC MISSILE AGENCY, (best known by its 
initials: ““ABMA’’), is a primary element of the Army Ordnance 
Missile Command. In conducting research, development, 
fabrication and testing of missile systems and components, 

























ABMA Calls upon the full technical and manufacturing capa- 
bilities of American industry. Through its successful develop- 
ment of space vehicles and missiles, ABMA has focused the 
eyes of the world upon Alabama and has brought credit to 
the industrially expanding South. 

Examples of this teamwork are ABMA’S contracts with 
Hayes Aircraft Corporation. Hayes salutes ABMA for its 
splendid record of achievement. We are proud of our con- 
tribution to the design and production of critical missile 
tooling, test components and major items of the Redstone 
and Jupiter missile ground support equipment. 


RESEARCH, DEVELOPMENT, AND TECHNICAL PERSONNEL 
are needed by Hayes Aircraft Corporation to participate in 
modern weapons system and component design and manufac- 
ture. With more than 10,000 employees, Hayes is currently 
active in both missile and aircraft production and is conducting 
research and development in many diverse fields. We welcome 
your inquiries. Write to Personnel Director, Department 405, 
P.O. Box 2287, Birmingham, Alabama. 


RESEARCH, DEVELOPMENT, AND TECHNICAL PERSONNEL 


ENGINEERS 
DESIGNERS 
TECHNICAL PUBLICATIONS 
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The obsolete battleship New Jersey billowing heavy smoke after bomb hit that sent it to the bottom of the Atlantic. 


Off Cape Hatteras back in 1923... 


Bombers Against Battleships 


Cape Hatteras in late 1923 

come back to me now and 
again as I read of the dizzying evolu- 
tion of modern weaponry. 

Events that day accurately and 
ominously forecast the military history 
to be lived during the following quar- 
ter century. Now that quarter century 
itself is past—but perhaps we can still 
learn a lesson in principle from that 
September day in the near long ago. 

I saw two US battleships go down 
that day. The Virginia and New Jersey 


Mi EMORIES of a day at sea off 










_ 


Samuel Taylor Moore 


were already obsolete at the time. Yet 
the era’s top military leadership, both 
Army and Navy, still maintained, at 
least in public, that aerial bombing 
could do them and their class of vessel 
little harm. 

Billy Mitchell, a brigadier general 
and assistant chief of the Air Service, 
personally led Army Air Corps bomb- 
ers to a test attack on the two ships 
that day. Ironically, as the two old 
battlewagons sank beneath the waves, 
Mitchell himself had passed a point of 
no return in his personal fortunes. Two 


years later his bitter opposition tri- 
umphed and Mitchell was court-mar- 
tialed. 

I watched the sinkings from the ob- 
server ship, the Army transport St. 
Mihiel. The action out front was by 
the Air Service. The Navy handled 
the running commentary. 

Before embarking on the St. Mihiel, 
we were told that the test was to be 
entirely an Army Air Service show. 
But, oddly, the decks were awash with 
personable young officers of the sur- 

(Continued on following page) 
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Mitchell’s battleship-bombing Langley Field attack squadron. 





face Navy greeting correspondents 
and congressmen as we sailed down 
the Potomac. We found ourselves or- 
ganized in groups under their tutelage. 
The relatively few Air Service officers 
on board remained silent for the most 
part. 

The ranking naval person on board 
was Rear Adm. W. R. Shoemaker, 
Chief of the Bureau of Navigation, 
who was known for his low regard for 
aviators. He believed 750 pilots would 
take care of all naval aviation needs 
and that flying pay ought to be cut 
to ten percent of base pay. Admiral 
Shoemaker had come aboard with 
something up his  gold-encrusted 
sleeve. Gen. John J. Pershing, also no 
great admirer of his Air Service, was 
the senior Army representative aboard. 
The two top rankers were quite cordial 
to each other during the short voyage. 

Word had been passed that Maj. 
Gen. Mason M. Patrick, then Chief of 
the Air Service, and generally a sup- 
porter of Mitchell’s views, would brief 
correspondents before the tests in the 
wardroom of the St. Mihiel. We 
waited expectantly as General Patrick 
produced notes from a briefcase, not 
noticing the quiet entrance of Gen- 
eral Pershing behind him. 

General Patrick began with the 
statement that differences existed be- 
tween the Army and Navy on the 
vulnerability of armed ships to bombs. 
What the rest of his briefing would 
have been, no one ever will know. 
Before he could continue, General 
Pershing interrupted with: 

“What General Patrick is telling 
you is that his Air Service is having 
some target practice.” 

Somewhat surprised, General Pat- 
rick looked up, then got to his feet 
and saluted. 


110 


“Yes,” he said, “the Air Service is 
having target practice.” He stuffed 
his papers back into his briefcase, and 
the session ended with whispers among 
the audience. 

The Virginia and New Jersey, 16,- 
000-ton sister ships launched in 1905, 
were obsolescent by 1917. Their en- 
tire war service had been limited to 
training engine crews. Their Krupp 
armor varied from three-inch deck 
plates to eleven-inch reinforcement 
amidships, each hull divided into two 
compartments. Their towering twin 
cage-masts and triple smokestacks 
looked ancient even in 1923, but our 
Navy mentors assured us the dread- 
noughts remained unsinkable by aerial 
bombs. 

Eight planes, each carrying two 
600-pound bombs, launched the first 
attack against the New Jersey. The 
first four bombs missed widely, but 
the fifth detonated near enough for its 
geyser to wash the decks, causing no 
apparent damage. Then came a direct 
hit. A dense black cloud with a heart 
of red flame arose forward. Everyone 
watched anxiously as the pall lifted. 
Topside everything appeared un- 
changed abeard the New Jersey. 
Rooters on both sides were tense as 
three less spectacular hits were noted 
among more bad misses. As the eight- 
plane aerial formation disappeared to 
the east, the score stood at four hits 
among the sixteen bombs dropped. 

“Her paint hasn’t been scratched,” 
our Navy press officer said when the 
smoke lifted. An air officer ventured 
that the New Jersey appeared to be 
settling slightly at the stern. The Navy 
man added that ship antiaircraft would 
have blasted the formation from the 
sky before a single bomb could have 
been dropped. He also insisted that in 
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a real situation the ships could have 
maneuvered to avoid all of the four 
bombs that hit. 

Afer a short interval a second for- 
mation appeared. Eight more dual- 
winged Martin planes, each carrying 
a one-ton bomb and flying at 6,000 
feet, appeared overhead. That repre- 
sented about their limit in altitude 
with maximum load. Six of the next 
eight big bombs missed the New 
Jersey widely. But two burst close 
alongside. Partisans stared intently 
through their binoculars. 

“That list is increasing. She’s had 
it,” judged one air optimist. “From 
here the entire deck is slanting toward 
me. I can even see the tops of the 
cage-masts.” 

“Bunk,” snapped the Navy man. 
“In ten minutes her list hasn’t in- 
creased one degree. Those close ones 
may have loosened a plate or two, but 
she’s still sound from bow to stern 
otherwise.” 

Meanwhile, the first formation had 
rearmed at an advance base on Pim- 
lico Sound. The morning was almost 
gone before they returned with 1,100- 
pound bombs, flying at only 3,000 feet. 

The Virginia was now the target. 
The bombardiers were doing better. 
A sighting bomb fell close and the 
next was a near miss. The target rolled 
violently as the waterspout rose and 
fell. The third was a direct hit amid- 
ships. An ominous black cloud ob- 
scured all details of hull and deck. 
From the cloud fringes metal debris 
shot into the sea. 

Then slowly the dark curtain lifted 
to reveal a dramatic picture. Cage- 
masts and funnels alike lay almost 
level along the deck like reeds before 
a gale. 

The next two bombs were near 
misses. The Virginia’s list increased 
abruptly. 

“You civilians don’t know the pun- 
ishment a battlewagon can take,” said 
our Navy mentor, with the patience 
of a teacher dealing with a backward 
class. “After Jutland, Admiral Beatty's 
flagship came in drawing forty feet 
of water and the bow was ten feet 
under water. The Virginia right now 
can get back to port under her own 
power. Remember, her forward and 
aft guns still can fire. She is listing, 
but that’s because her deck wreck- 
age is piled on one side. With a crew 
aboard, she’d be cleared by now.” 

Our informant continued in that 
vein as the St. Mihiel steamed toward 
the distressed ship. Nearly alongside, 
the transport had to veer away sharply. 
The crippled ship was about to sink. 

(Continued on page 113) 
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Gilfillan Quadradar first proven navigational aid 
for the safe handling of supersonic jet aircraft! . 


Versatility and reliability of the Gilfillan 
Quadradar has been proven for over two 
years in more than 150 installations 
around the world! Gilfillan Quadradar has 
a three-dimension approach and departure 
coverage 40 miles long, a 24-mile wide 
“gate” and altitude coverage of 50,000 feet 
to permit a straight-in jet penetration and 
safe high-angle climb-outs. 


Quadradar’s 360-degree surveillance and 
height-finder system permits rapid, tight 
three-dimension control of traffic patterns 
within an area of 5,000 square miles. 
Pilots can be informed of position of all 
other aircraft within the terminal area, 
reducing collision hazards. Using its jet 
penetration function in reverse, Quadradar 
provides safe control during Mach plus 
high-angle climb-out, even in high-density 
traffic. The versatility and terminal area 
safety features during penetration and 


high-angle, high-speed climb-outs of jet 
aircraft have been established by the U.S. 
Navy, the U.S. Air Force and by Lock- 
heed, Douglas, Convair, North American 
and Hughes Aircraft Companies in actual 
operation at Moffett NAS, Castle AFB, 
and at Palmdale Flight Test Center. 
Quadradar’s unique versatility is providing 
air traffic controllers with accurate, safe 
altitude separation, monitored TACAN 
approaches, thunderstorm avoidance, and 
multiple runway coverage. It is also used 
as a toss-bomb trainer. 

Gilfillan’s manufacturing experience since 
1912 and creative capabilities in the fields 
of Air Navigation, Radar Trainers and 
Ground Support Equipment, Electronic 
Countermeasures, Missile Systems and In- 
strumentation, are available for complete 
research, development and production in 
these and related fields. 


Gilfillan 


Seven Gilfillan Plants in Southern California / Headquarters: 1815 Venice Blvd., Los Angeles, Calif. 
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"I'LL NEVER WANT TO FIRE AT TOWED TARGETS AGAIN!" That's the typical reac- 

tion of Air Force interceptor pilots after they fired at Ryan Firebee jet 

targets during the recent "Project William Tell" Weapons Meet. 78 Firebees, 

launched off the Florida coast, brought combat realism to the 10-day meet. 

Acting as "enemy" jet bombers, the free-flying Firebees streaked in at over 

500 mph, from 14,000 to 42,000 feet, and flew an average of 31 minutes each. 

Air Force pilots, crews, and weapons systems met this realistic test with 

the most impressive teamwork and skill ever displayed at a weapons meet. 
repr 
the 
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Moments later she overturned in 
one great lunge. There was only a 
brief glimpse of her keel ranged sky- 
ward. Then slowly she slid stern first 
beneath the waves. Thirty minutes 
had passed since the first bomb fell. 
Soon a mass of bubbles rose to mark 
her resting place. The Virginia dead, 
the morning ended with a smoke- 
screen demonstration by an Air Serv- 
ice plane. Still afloat was the New 
Jersey, silhouetted defiantly in a nearly 
upright position. 

Elsewhere on the St. Mihiel mes- 
sages between Admiral Shoemaker and 
Washington went back and forth. A 
plan to rob the Air Service of the 
headlines announcing its triumph was 
moving forward. 

At that moment, in a giant hangar 
at Lakehurst, N. J., reposed a recently 
completed rigid airship which had 
been built from modified blueprints of 
a Zeppelin captured intact in France 
at the close of World War I. The 
new airship, to be christened Shenan- 
doah, was the first rigid ever built in 
America. For several days before 
weather had favored its trial flights, 
but it had not been moved out of its 
hangar. As the Virginia went down, 
the barometer at Lakehurst was be- 
ginning to fall. Conditions were not 
ideal for a maiden flight of an un- 
proved aircraft, but certainly a suc- 
cessful demonstration would capture 
newspaper headlines the next day. 
And naval publicity minds correctly 
reasoned that a Shenandoah flight 
would grab those headlines in a big 
Way. 

But headlines or not, the tests pro- 
ceeded. 

The weather was closing in more 
rapidly as the second aerial formation 
appeared on the horizon to resume at- 
tack on the New Jersey from about 
3,000 feet, again armed with 1,100- 
pounders. Only three bombs looked 
at all effective out of eight dropped. 
The best was a detonation close 
alongside that sent a familiar water 
tower over the deck. 

A few minutes later five more 
planes flew across the darkening hori- 
zon. The leading plane was Billy 
Mitchell’s. Four Martins followed at 
4,000 to 5,000 feet, again loaded with 
one-ton bombs. Obviously the quartet 
represented a last chance. If it failed, 
the Navy would call for gunfire to 
sink the New Jersey before dark. 

The first bomb fell close alongside, 
its geyser pouring water across the 
slanted deck. The next was another 
near miss. What seemed a long inter- 
val passed as the next plane twice 
crossed the target. The bombardier 
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Behind the ominous black cloud floats the Virginia, a dying dreadnought with 
a mortal wound. The ship took its final symbolic plunge a few minutes later. 





was making sure. Then his bomb 
detonated within the hull, shooting up 
a telltale flash of red and black doom. 
The New Jersey heaved in agony. 

“That was a lucky shot,” exclaimed 
a voice nearby. 

“The bomb must have gone right 
through the grating over the boiler 
room.” 

The dying ship was now listing fast. 
Soon it gracefully executed half a 
barrel roll, showing us a red, en- 
crusted bottom as had the Virginia. 
She started down, stern first, with a 
sliding motion, and soon was out of 
sight. 

The St. Mihiel stood alongside. Six 
minutes had elapsed since the burst 
within the hull. 


On the sail back home the Navy 
press man conducted a review of all 
we had been taught. He was a lik- 
able and polite person, and I felt con- 
cern for him. He obviously sincerely 
believed that what had happened 
couldn’t have happened. 

Meanwhile, ironically, the Shenan- 
doah publicity coup succeeded only 
in degree. Before presses began to 
roll the next morning, news of the 
great Japanese earthquake flooded 
city rooms. But the Shenandoah flight 
still topped what seemed to be the 
less dramatic story of battleships sunk 
by bombs. 

That was thirty-five years ago. And 
now we are on the threshold of the 
space age.—END 








The author, Samuel Taylor Moore, has served in three wars, 
retiring as an AF colonel in 1953. He covered the Mexican 
punitive expedition in 1916 as a newsman, then became a 
balloon pilot and commander of the 7th Balloon Company 
in France in World War I. He also served in the CBI 
and, more recently, in Korea. Now a free-lance writer, 
he has done several articles for this magazine in the past. 
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Gas Turbine Power Unit. Aircraft and 
missile ground support to drive 

» * | generators, pumps, compressors. 
. ee \ Weighs only 45 Ibs. 





Multipurpose ss 
Gas Turbine Unit. 
Airborne, ground power for 
heating, cooling, starting, 
electrical, hydraulics, : Compressor. 
pressurization of ™ “ae Powers air transport- 
military aircraft. ; ~ able pod for engine 
starting, ground check-out, 
ice and snow removal, 
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Gas Turbine 
Compressor. Standby 

in-flight pneumatic power for 

turbine-powered transports. 
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Gas Turbine Compressor 

Power Unit. Electrical and 
pneumatic ground power 

source for jet transports. 





Generator Set. Primary Air 
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Gas Turbine Compressor Air 
Power Unit. Multiple engine helpir 
starting, ground electronic codling, Guare 
electrical and hydraulic power, trailer or pod mounted. bat 6 
AiResearch Gas Turbines are used in power for helicopters; variety of provide variety of electrical power — ee’ 
hundreds of applications: auxiliary ground applicationsor aboard aircraft 9 to 150 KW, 60, 400 and 1200 CPS, La‘ 
power and ground support for missile for mobile or stationary use. AC or DC; have highly refined self- Air R 
systems, military and commercial air- Advantages: these lightweight units regulating controls and operate in any Pine | 
craft; main engine starting, electrical are air transportable as fixed installa- weather; have instant push-button The ( 
and pneumatic power, air condition- tions, detachable pods or portable _ starting; time between overhauls 1000 air fon 
ing, pressurization, pre-flight check- vehicles; supply low pressure air and _ hours or 3000 starts. force. 
out, snow and ice removal; prime _ shaft power from 30 H.P. to 850 H.P.; Your inquiries are invited, Conti 
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An AFA-backed Defense Depart- 
ment proposal to amend the Reserve 
Officer Personnel Act of 1954 has 
gone into the Washington pipeline 
with the blessing of Defense Secretary 
Neil McElroy. Major provisions of the 
proposal, supported by the AFA Air 
Reserve Council: 

@ Under a “term retention con- 
tract” Reserve officers would receive 
readjustment pay on release from ac- 
tive duty equal to the product of two 
months’ base pay multiplied by the 
number of years served under con- 
tract. Maximum money received would 
not exceed two years’ pay. 

@ Length of contract would be de- 
termined by the armed service on 
the basis of its requirements. Maxi- 
mum length of contract would be set, 
however, at six years. No contract 
would be used for the initial two- 
year period of obligated service. 

e After fourteen years’ service a 
Reserve officer would either be ten- 
dered a Regular commission, receive 
a new six-year contract to bring him 
to the twenty-year retirement point, 
or be separated with readjustment pay. 

@ A Reserve officer involuntarily 
separated before normal expiration of 
his contract would receive an addi- 
tional payment, over and above regu- 
lar readjustment money. This payment 
would be equal to one month’s pay 
times the number of unserved years 
in the contract. 

cod SI e 

Air Guardsmen in RF-84s and RB- 
57s have been flying tri-purpose mis- 
sions in recent weeks. The flights are 
part of a so-called “Eye-opener” test 
penetration series requested by the 
Air Defense Command. Along with 
helping ADC keep sharpened up, the 
Guard pilots also gain simulated com- 
bat condition training. And, in addi- 
tion, the test flights are utilized for 
photo reconnaissance purposes. 

Late this spring the Guard and the 
Air Reserve join the Army in “Exercise 
Pine Cone II” near Fort Bragg, N. C. 
The Guard will take part as a tactical 
air force, the Reserve as a troop carrier 
force. Aircraft involved will be 150 
Continental Air Command C-119s 
along with eighteen F-84Fs, eighteen 
RF-84Fs, and eight SA-16s supplied 
by the Guard. 

2 2 ° 

Hang onto those ID cards. Faced 
with opposition from AFA’s Board of 
Directors and other groups, the De- 
fense Department has revoked its de- 
cision to invalidate current Reservists’ 
identification cards and issue new 
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ones. The present card remains in 
effect. 
oO e ° 

As forecast by senior editor Claude 
Witze in the December issue of this 
magazine, Congressman Overton 
Brooks (D.-La.) has given up his Re- 
serve Subcommittee to become chair- 
man of the House Space Committee. 
Congressman L. Mendel Rivers re- 


“World War II DFCs, Air Medals for Reservists Lt. Col. 


RESERVE AND AIR GUARD NEWS 


Defense and Bureau of the Budget 
economy chiefs are questioning the 
thirty-six extra paid training periods 
for Reserv: and Air National Guard 
flyers. The AF stoutly maintains that 
the additional periods are absolutely 
essential. It will fight to keep them. 


o 2 3 


The Air Force Reserve Records 
Center assumed new responsibilities as 





ie. : : 


Clifford Molzahn, Maj. 


William Koring, Capt. Francis Kastory, among 211 “back medals” to 9524th Air 
Reserves in Cleveland ceremony. The gal? Area Miss Air Reserve Martha Elmore. 


places Mr. Brooks at the head of the 
Reserve Subcommittee. 

South Carolinian Rivers, a veteran 
member of the House Armed Services 
Committee, is expected to act as out- 
spoken champion of the Reserve 
Forces in his new position. He has 
long been a firm supporter of a mili- 
tarily strong national posture. 

oO a a 

Air Force Reserve personnel on 
active duty face little change of RIFs 
as a result of a new Defense Depart- 
ment manpower reduction ruling. The 
USAF came into the new year with 
a personnel total of 863,800, slated to 
drop to 850,000 in short order on the 
basis of early releases and decreased 
new procurement. 

o °o * 

The AFA-sponsored World Congress 
of Flight set for Las Vegas from April 
12 to 19 will boast a concentration 
of Reserve Forces leaders. Scheduled 
to meet in the Western city during 
the World Congress of Flight are the 
Air Force Reserve Policy Committee, 
the Air Reserve and Air National 
Guard councils of the Air Force Asso- 
ciation, as well as the Air Affairs 
Committee of the Reserve Officers’ 
Association. 


of January 1. This office now has 
charge of transferring qualified Air 
Force Reservists to the Retired Re- 
serve Section for placement on the 
next USAF Reserve Retired list with- 
out pay. ARRC took custody at the 
same time of retired Reserve records 
for persons retired without pay. 

In another responsibility switch, 
the Directorate of Operations of the 
Continental Air Command takes over 
individual and unit training of Air 
Reservists on March 1. These func- 
tions were previously split among the 
offices of Reserve Personnel and Op- 
erations at both CONAC and the num- 
bered air forces. The move clarifies 
the interrelationship between the two 
phases of training and centralizes their 
administration. 

° SJ ° 

Air Force Reserve majors and cap- 
tains not on extended active duty with 
promotion dates of June 30, 1953 or 
earlier will be considered by promo- 
tion selection boards in the near fu- 
ture. The majors’ records go before 
the board March 2-6. The captains 
come up February 24-27. The boards 
meet at the Air Reserve Records Cen- 
ter, Denver, Colo. 

(Continued on following page) 


115 








READY ROOM 





Reserve officers eligible for consid- 
eration for promotion are authorized 
by section 8362, Title 10, United 
States Code, to submit letters to the 
president of the selection board con- 
taining information they wish the 
board to consider on their behalf. 
Letters should be received at the 
above address ten days or so before 
convening dates. 

The boards will consider approxi- 
mately 1,100 non-active-duty majors 
for promotion to Reserve lieutenant 


colonel and some 3,000 captains for 
selection as majors. Reserve officers 
assigned to the Inactive Status List 
Reserve section are not eligible for 
promotion. 

* 2 * 

The annual two-week military medi- 
cal training program for Reserve offi- 
cers begins at the National Naval 
Medical School, Bethesda, Md., on 
March 9. The program is offered 
jointly by the armed forces once a 
year. It features instruction in the 








Ae 


TO MEN WHO 


PROGRESS REPORT: 


FLY AND SERVICE 
USAF F-8O's and T-33’s 


Your engines — Allison J-33 turbojets, and their 
accessories — are overhauled by Southwest Airmo- 
tive in its main plant at Love Field, Dallas, Texas. 


Four years ago this month—in February, 1955—the 
U. 8. Air Force awarded Southwest Airmotive the 
first USAF jet engine overhaul contract ever to go 
to a non-manufacturer. We went into production in 
a remarkable 150 days and, in July of 1955, delivered 


our first J-33 overhaul. 


We shouldered this grave responsibility, and this 
high honor, with pride and conscience. Each engine 
has challenged the best in each employee. 


To date, we have overhauled approximately 
6,200 of your engines. We hope you have liked 


their performance. 


On the fourth anniversary of this historic contract, 


we re-pledge ourselves to quality craftsmanship 


for 


the men who fly and service USAF F-80’s and T-33’s! 


Southwest == Airmotive (Co. | 


LOVE FIELD, DALLAS 


Parts Distribution Outlets: Dallas, Denver, Houston, Kansas City, St. Louls 


Aircraft Saies Co.: Ft. Worth and Longview, Texas 
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medical aspects of special weapons 
and radioisotopes. Attendance is lim- 
ited to Reserve officers and warrant 
officers of the medical services not 
on extended active duty. 

Only prerequisite for attendance is 
that the officer must be participating 
for training in Category A through D 
units. Applications should be made 
through local unit of assignment and 
reach CONAC by early in February 
each year. 

* @ a 

The following CONAC facilities go 
over to civilian operation by the end 
of fiscal year 1960 under a recent Air 


Force ruling: Long Beach MAP, 
Calif.; Bakalar AFB, Ind.; Dallas 
NAS, Tex.; Grenier AFB, N.H 


Greater Pittsburgh Airport, Pa.; and 
Memphis AFB, Tenn. Military air base 
units will be phased down and dis- 
continued at these installations by the 
end of FY 1960. They will be op- 
erated in support of Reserve training, 
utilizing Air Reserve technician ele- 
ments of Reserve troop carrier units 
and Civil Service employees where 
necessary. The Air Force has author- 
ized discontinuance of area support 
responsibilities, with limited excep- 
tions, in keeping with restriction of 
primary missions to Reserve training 
in these cases. 
* ® 2 

Six Air National Guard squadrons 
went off alert status and eight others 
went on at the start of the new year. 
This left a total of twenty-two squad- 
rons on alert status. Off came the 
132d, Bangor, Me.; 156th, Charlotte, 
N.C.; 127th, Wichita, Kan.; 128th, 
Dobbins, Ga.; 125th, Tulsa, Okla.; 
175th, Sioux Falls, S.D. On went the 
196th, Ontario, Calif.; 120th, Denver, 
Colo.; 187th, Cheyenne, Wyo.; 109th, 
Minneapolis, Minn.; 157th, Eastover, 
S.C.; 146th and 147th (interchange- 
ably), Pittsburgh, Pa.; 133d, Grenier, 
N.H.; 152d, Tucson, Ariz. 

* 2 co 

The 459th Troop Carrier Wing, 
Andrews AFB, Md., has become the 
first Air Reserve organization in the 
continental US to assume full status 
under the Air Reserve Technician 
Plan (ART). The wing, under Brig. 
Gen. Ramsey D. Potts, was judged to 
have attained a level of capability 
where it could assume activities and 
duties similar to those of a regular 
Air Force wing. 

Col. Campbell Y. Jackson is wing 
deputy and ART commander. He is 
responsible for aircraft deployment, 
training, materiel control, wing fa- 
cilities, and personnel. 

—By THE STAFF 


AIR FORCE Magazine * February 195? 








FO 









ng, 
the 
the 
tus 
ian 
rig. 
| to 
lity 
and 


lar 


ring 
> is 
ent, 

fa- 


AFF 


1959 











FORMER SERVICEMEN: 
MAKE 

YOUR 

SKILLS 

PAY OFF 
WHERE THE 
AGE OF SPACE 





With the new Age of Space, more and more men are finding that their 

AS previous military training can really pay off in the U.S. Air Force. If 

you havea skill the Air Force needs, you, too, can step into an impor- 

A c pt F LAL ST tant job. You'll work with the latest equipment, learn the newest 
techniques of your specialty—and look to a future that’s guaranteed. 


IN TH t Find out if there is a place for you, where the Age of Space is real. 
See your local Air Force Recruiter, or mail the coupon. 


PASTE ON POSTAL CARD AND MAIL TO: 


Prior Service Information, Dept. AF-9321 
Box 7608, Washington 4, D. C. 


U.S. AIR FORCE 


j 





Name 


Please send me more information on the Air Force Prior Service Program. 






























Age 





THE FUTURE BELONGS [iii 
TO THE AIRMAN 


City. 


Zone. 


State 
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Philco Microwave supports Nike control network across Alaska 


Unaffected by the most severe winter storms . . . unham- 
pered by rugged terrain . . . impervious to electronic 
jamming . . . Philco Microwave has been selected by the 
U.S. Army Signal Office to link Nike sites on the Alaskan 
Defense perimeter. 


Advanced Philco CLR-9 microwave equipment assures 
extremely reliable electronic communication between 
these isolated guided missile outposts. Because it pro- 
vides a completely reliable, uninterrupted communica- 
tions system in this frozen land, Philco Microwave has 
become America’s ‘“‘voice of defense in the North.” 

At Philco, the world of tomorrow is now. To meet the 
challenge of advanced electronics research and engineer- 
ing, Philco is pioneering advanced communications 
systems such as that developed for the Alaskan Nike sites. 
And, at Philco, engineering opportunities are also expand- 


ing—in the development of advanced communications 
systems, weapons systems and data processing. 

Wherever you look at Philco; in guided missiles; in 
advanced navigation; in infra-red and radar technologies, 
as well as in communications systems . . . being “‘out 
front’’ is a habit. 

In the wonder world of advanced electronics, look to 
the leader. Look ahead . . . and you'll choose Philco. 
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British coauthors William Green and John Fricker 
have supplied an extremely valuable addition to aviation 
reference libraries in Air Forces of the World (Hanover 
House, $10.95). The book is an obvious companion volume 
to the time-honored standby, Jane’s All the World's Air- 
craft. The new work, in contrast to Jane’s, focuses its full 
attention on fighting planes. 

Green and Fricker deal with history, development, and 
current strength of the air forces of eighty-three nations. 
Air Forces of the World provides a ready source of infor- 
mation on equipment, bases, organization, operations, 
manpower, leaders, and a vast assortment of associated 
facts. More than 500 photographs are included. 

Narrative surveys treat the growth of each air force 
from its beginning, actions in which each participated, 
numbers and types of aircraft involved at each stage of 
the game, and so forth. In addition, maps show military 
air bases and civil fields that could be converted to 
military use. 

The book painstakingly runs the geographical and alpha- 
betical gamut from Afghanistan to Yemen and Yugoslavia, 
a lot of ground even in the jet-missile age. 


o o oO 


Another major reference work for airman and the air- 
minded is the second edition of Who’s Who in Aeronautics 
and Astronautics (American Aviation Publications, $12.50). 
Listed are 3,100 leading figures in the services, industry, 
commercial aviation, science, and literature. This is an 
up-to-date fact-finder on persons who have done much 
to shape the age in which we live. 


oO od oO 


Latest contribution to the ever-growing field of aviation 
history is The Air (Philosophical Library, $12), by another 
Briton, Dr. Edgar B. Schieldrop. The author sketches the 
story of mechanical flight with a broad brush, perhaps 
too broad for some. Photos and text present the familiar 
saga from man’s earliest attempts to get off the ground 
right up through jet aviation. Schieldrop devotes separate 
sections to aerodynamics, the principles of flight, early 
flying machines, balloons, all the usual steps along the path 
into space. Then, coming up to date, he deals with high- 
speed, high-altitude jets, space test vehicles, and rockets 
and missiles. 

But, unfortunately, a lot is also left out. Schieldrop, 
basing much of his work on British aviation, ignores many 
major American accomplishments of recent years—includ- 
ing the development of vertical takeoff aircraft, the non- 
stop Boeing B-52 flight around the world, and the altitude 
and speed achievements of the Lockheed F-104 Starfighter 
and the Bell X-2 test vehicle. Minor technical inaccuracies 
also crop out here and there. 

The Air is one of a four-volume series entitled The 
Conquest of Space and Time. 


oO 2 a 


Here’s one for the fighter boys—and many of the rest 
of us as well. It’s a collection of ten tales of wild, swirling 
aerial combat from the pen of World War I ace and long- 
time aviation fiction writer Arch Whitehouse. Fighters 
in the Sky (Duell, Sloan & Pearce, $3.00) spins realistic 
yarns about fighter pilots in combat in the first and second 
World Wars and over Korea. 
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airmans bookshelf 


Whitehouse himself, who was credited with sixteen 
“kills” as a member of 1914’s Royal Flying Corps, believes 
the fighter pilot has just about moved into history with 
the advent of missiles. The merits or demerits of this view 
don’t affect the spirit of high adventure in this book. 

o = a 


Several new volumes join the literature of rocket and 
missile science: 

Rockets and Satellites (Vol. VI in the Annals of the 
International Geophysical Year) edited by L. V. Berkner 
(Pergamon, $25) is a collection of papers from existing 
literature covering all aspects of the IGY rocket and satel- 
lite program—theory, research, development, construction, 
test, and results. Many papers appear in original form, 
while others have been revised. They are highly illustrated. 
The book is designed as a guide for the technician and 
specialist working in theoretical or experimental programs. 


2 = ad 


In Guided Missile Engineering, edited by Allen E. 
Puckett and Simon Ramo (McGraw-Hill, $10), seventeen 
engineering scientists go into the fundamentals of elec- 
tronics, guidance theory, aerodynamics, airframe per- 
formance and a dozen other guided-missile engineering 
subjects. The essays combine theory and practicality and 
emphasize the systems engineering aspect. A valuable 
book for the engineer, technician, student. 

(Continued on page 123) 











An impressive collection of speeches 
and writings by 


CHURCHILL * de SEVERSKY ° VANDENBERG 
ROOSEVELT ° EHRICKE °* RADFORD 
EISENHOWER ° FINLETTER LeMAY 

and many others on 


THE IMPACT OF AIR POWER 


Edited by Eugene M. Emme 


Reveals clearly and dramatically the vital problems posed 

by the rise of airpower as an instrument of national 

security. Every aspect of air and space power is con- 
sidered with informative 
essays by the editor in- 
troducing each topic. 
Truly a pioneering work 
—a modern equivalent of 
Admiral Mahan’s classic 
study of sea power. 





900 pages, 
$12.50 


At all bookstores 


VAN NOSTRAND 


PRINCETON, N. J. 























In the next few weeks your regular dues in the 


Airpower Book Glub will|b 





The Editor 


THE IMPACT OF AIR POWER 


Over 900 pages of text and illustration—a 
skillfully annotated presentation of the best think- 
ing on airpower and spacepower, by the airmen, 
statesmen, scientists, and soldiers who have con- 
trolled power. 

118 separate statements are included in the 
12 sections of the book. Coverage includes ... 


I. THE EVOLUTION OF AIR POWER 

Il. THE NEW MOBILITY 

Ill. CLASSICAL THEORIES OF AIR WARFARE 
IV. WORLD WAR II 

V. LESSONS OF WORLD WAR II 

VI. SMALL WARS AND LIMITED MILITARY OPERATIONS 
Vil. THOUGHTS ON FUTURE WARFARE 

Vill. SOVIET AIR POLICY 

IX. AMERICAN AIR POLICY 

X. AIR POWER IN EUROPE AND ASIA 

Xl. PROBLEMS OF DEFENSE AND DIPLOMACY 
XIl. ASTRONAUTICS AND THE FUTURE 





CHURCHILL BALDWIN GOERING 
ROOSEVELT WILLKIE EARLE 
LINDBERGH MITCHELL SPAATZ 
DE SEVERSKY DOUHET BRADLEY 
EISENHOWER ARNOLD ROMMEL 
VANDENBERG KENNEY KUTER 
MONTGOMERY TELLER WHITE 
ZHUKOV LeMAY 


These are a few of the authorities whose think- 
ing and analysis you'll find set down in their own 
words. 





Dr. Eugene Emme, former Professor of Interna- 
tional Politics at the Air University and Director of 
the Graduate Study Group of the Air War College, 
has also served as Research Adviser on the faculty of 
the Air War College. He is currently engaged in Op- 
erations Research with the Office of Defense and 
Civilian Mobilization. 

A pilot himself, with service in World War II, 
Dr. Emme has spent nine years compiling, analyzing, 
and selecting the best and most important statements, 
the speeches and writings of every major historical 
figure who has influenced air and spacepower. 


And apart from the work of selection, his introduc- 
tion and annotations are themselves invaluable con- 
tributions to the study. 


“THE IMPACT OF AIR POWER is an indispensable 
tool for the working library of the professional 
man or student of military and political affairs. 
As a comprehensive yet judicious selection of the 
best that has been written and said about the 
exploitation of air space and the influence of 


airpower on historical events, the book is unique.” 
Marvin W. McFarland 
Guggenheim Chair of Aeronautics, Library of Congress 


A Regular Airpower Book Club Selection—Retail Price $12.50 
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AIR | 


bring you TWO Great Books 


Retail Value... $17.50 
A FREE GIFT with your membership 


SPACE WEAPONS A brand new book, based upon but reaching far beyond the 
“SPACE WEAPONS” issue of AIR FORCE Magazine, SPACE WEAPONS is an in- 
dispensable introduction to, and handbook on the problems of spacepower. 


Ballistic Missiles, the SAC Mission, all military aspects of spacepower are discussed 
by General Thomas D. White, General Thomas S. Power, Richard E. Horner, Assist- 
ant Secretary of the Air Force, and others. 


The medical and psychological problems of spaceflight, the goals, the vehicles, the 
technology are covered by working experts. 


44 illustrations, a glossary and bibliography round out a book that’s required read- 
ing for everyone interested in the USAF mission. 


Our gift to you when you join. Retail, $5.00 








To Join the Airpower Book Club 
Fill out the coupon on this page . . . and mail it today. 


YOU'LL GET—THE IMPACT OF AIR POWER, and your YOU GET A FREE SUBSCRIPTION to the Airman’s Book- 
» free copy of Space Weapons as soon as the books shelf—a quarterly listing and review of airpower 
come off the press. books. 


YOU’LL GET THREE MORE BOOKS—guaranteed to be = YOU GET A 10% DISCOUNT on‘all books you buy 
important to you and your interests in the USAF through the Book Club. 
Mission—during the next twelve months. 


Send $15 now. Or send no money now, pay only $6 a month for the 
next three consecutive months—whichever you prefer. But mail the cou- 
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A contract isn’t child’s play... but it’s our baby. Whether as prime — ' orbits 
or sub, we understand how to fit most effectively in the overall picture. — : 
In metallurgical research, development engineering, production ue 
neering, fabrication, assembly and erection we have the facilities, ski 
and experience to doalmost anything with metal. We handle projects from 
original conception to volume production or erection of operational in- 


stallations. We'd like to apply our understanding and ability to your needs. e ) 
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Contact any ACF Sales Office or: Director of Defense Products, 

American Car and Foundry, Division of QC £ Industries, Incorporated, For instance, ACF under 
750 Third Avenue, New York 17, N.Y. Sales Offices: New York—Chicago. tien goes her 
—Cleveland—Washington, D.C.—Philadelphia—San Francisco—St. Louis. ape 
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Products for Defense 


For example: Missile Ground Support Installations and Equipment « Artillery Shel's 
Radar Structural Members « Rocket Engine Cases + Armored Vehicies 
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AIRMAN’S BOOKSHELF 


Andrew G. Haley, President of the 
International Aeronautical Federation 
and general counsel to the American 
Rocket Society, is a busy man. His 
new book, Rocketry and Space Explo- 
rations (D. Van Nostrand, $6.75) un- 
fortunately shows evidence of being 
fitted into a crowded schedule. 

Haley traces the development of 

rocketry and does quite well through 
World War II. In the chapter on 
post-war rocketry in America, how- 
ever, material on the Air Force bal- 
listic missile program and the Ballistic 
Missile Division in particular is con- 
spicuous by its absence. Nor is the 
Air Force space medicine program 
given its just due. In this chapter and 
in the selection of photographs there 
is evidence that the research effort 
was not in keeping with the scope of 
the book. 
It is a good first try. Perhaps suc- 
ceeding editions will rectify these 
‘mistakes and make this a truly first- 
class reference work. 








































° ue ° 


Dr. Armand Spitz, Coordinator of 
Visual Satellite Observations for the 
/Smithsonian Astrophysical Observa- 
tory, Cambridge, Mass., and Frank 
Gaynor, author of the recent Encyclo- 
pedia of Atomic Energy, collaborate 
bon a useful space age reference, Dic- 
tionary of Astronomy and Astronautics 
(Philosophical Library, $6). It con- 
tains definitions of more than 2,200 
key words, terms, phrases, and con- 
‘tepts from the sciences of astronomy 
‘and astronautics. Maps of the stars, 
Moon, and constellations appear in a 
special section with select photos of 
the universe and tables of data on 
orbits of planets, solar system satel- 
lites, star magnitudes, and the like. 
‘Nuclear Rocket Propulsion, by R. W. 
Bussard and R. D. Delauer (McGraw- 
Hill, $10), is a highly technical dis- 
cussion of structural analysis, heat 
transfer, fuel flow, thermodynamics, 
ballistic flight, reactor physics, and 
‘tadiation safety. The authors are both 
scientists. 


For Younger Readers 


Guide to Rockets, Missiles and 
| Satellites, by Homer E. Newell, &., 
(Whittlesey House, $2.50)—The As- 
sistant Director of Space Science, 
NASA, writes a brief history of mod- 
ern rockets and missile development, 
describes the working principles of all 
types of rockets and missiles today, 
and explains the technical terms most 
frequently used. Each rocket, missile, 
and satellite involved in service pro- 
grams of NASA is pictured with latest 


el's 
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releasable technical and operational 
information. For the teen-ager. 

Exploring the Planets, by Roy Gal- 
lant (Garden City, $2.95)—A beauti- 
fully illustrated, clearly written survey 
of the universe and the planets, includ- 
ing speculation about their origins and 
theories on their composition. A good 
beginner for space-minded youngsters, 
ages eight to fourteen. 

From Submarines to Satellites: 
Science in our Armed Forces, by 
Margaret O. Hyde (Whittlesey House- 
McGraw-Hill, $3) —An_ illustrated 
account of the scientific advances 
made by our armed forces, pointing 
up the need for young men and 
women to follow military careers and 
the excellent scientific training offered 
by the services. 

Operation Vanguard, by Werner 
Buedeler (Roy Publishers $3.75)— 
Well-known European science writer 
presents a popular account of the 
erratic Vanguard project, describes 
American missile testing and explains 
satellite theory, orbiting, and visual 
tracking. For ages fourteen and up. 


Related Reading 


Fall and early winter publisher 
listings contain an unusual number 
of volumes on Soviet Russia and 
Communism. Some give rare intimate 
glimpses behind the Iron Curtain. 
Among those we recommend are: 

What We Must Know About Com- 
munism, by Harry and Bonara Over- 
street (Norton, $3.95)—A top-grade 
analysis and diagnosis of Communism 
as it affects American life in terms of 
theory, the Party, and the Soviet Union. 

Doctor Zhivago, by Boris Pasternak 
(Pantheon, $5)—Nobel prize-winning 
novel by a Russian writer giving an 
unflattering picture of Communism 
during and after the Revolution. 

Stalin’s Failure in China, 1924- 
1927, by Conrad Brandt (Harvard 
Univ. Press, $4.75)—A scholarly study 
of the evolution of communism in 
China, through Mao Tse-tung. 

The Secret Name, by Lin Yutang 
(Farrar, Straus and Cudahy, $3.95) — 
The development of Soviet Russia, 
its political history, and the basic 
nature of Communism. 

The Russian Revolution, by Alan 
Morehead (Harper, $5)—A meaningful 
account of this world-changing in- 
ternal struggle. 

Soviet Policy and the Chinese Com- 
munist, 1931-1946, by Charles B. 

McLane (Columbia Univ. Press, $5.50) 
—A serious, thoughtful, well-presented 
study of the two vast Communist 
powers. 
(Continued on following page) 
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Orders are now being 
accepted for first editions 
of the comprehensive guide 
to missile and space 

research— 


VAN NOSTRAND‘S 
DICTIONARY OF 


Guided 


Missiles 
AND SPACE FLIGHT 


Now ready for public distribution, this is 
the first book to define and explain 
every term used in connection with rocketry, 
satellites, missiles and space flight. Its more 
than 800 oversized (714”x 10”) double-column 
pages contain more data about this fast- 
growing field than has ever before appeared 
in any volume. 


12,000 Terms Fully Explained 


The editors—a team of space and missile 
authorities directed by Grayson Merrill, 
General Manager of Fairchild Guided Mis- 
siles Division—have defined more than 12,000 
technical terms essential to anyone working 
in this field. Each article is written clearly 
and simply, to be understood even by lay- 
men; every subject is cross-referenced to 
simplify locating related information. 


300 Helpful Illustrations 
Important missiles 


and satellite vehicles 
are illustrated with 








Reveals Latest 


vinced that it can pay 
for itself many times 
over. (If you are in 
any related field this 
is a legitimate tax de- 
duction.) As this first 
edition is certain to be 
exhausted quickly, 
prompt action is sug- 
gested. Mail the cou- 
pon now. 


FREE EXAMINATION COUPON 
Mail Now—No Cash Required 


Celestial Mechanics 
Meteorology 
Astrodynamics 
Electronics 
Radar Systems 
Physical Laws 
Nuclear Power 
Celestial Navigation 
Lunar Shots 
and much more 











D. VAN NOSTRAND CO., Dept. 642 
129 Alexander Street, Princeton, N. J. 
Pisses GI c.05<c0c<; copies of The Dictionary of 
Guided Missiles and Space Flight. I understand that 
I may examine this 800-page, over-sized volume for 
ten days before deciding whether to purchase it. At 
that time. I will either return it with no further obliga- 
tion, or I will pay $15.00 plus a small shipping cost. 
(Time payments available if preferred.) 
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| O BILL ME. DO BILL COMPANY. 
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Gein cucsscesdeccseeaues Rose..c. Bille. .<<cscess 


ty Save! If you enclose check with this coupon, all 
| shipping costs will be paid by the publishers. 

You may. if you wish, return the book within 
| ten days for full refund. 
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Data On: more than 50 full-page 
Missiles photographs. 240 line 
Rockets drawings reveal details 
Satellites of ee and 

S tation assemDly. 

ao og "A limited first edition 
Controls is now printing. We 
Tracking will be happy to send 

Propellants you a copy for free ex- 
Armament amination. Do not keep 
Launching it unless you are con- 


| (in Canada: 25 Hollinger Road, Toronto 16) aa 


















TURBINE RAMJET 


4 »Research 
*-Development 
«Production 


@ Continental Aviation & Engineering Corp. is exceptionally 
well qualified, both by experience and by facilities, for work 
on the weapons systems of tomorrow. Our background 
embraces not only a half-century of internal combustion 
engine experience, but also years of pioneering in gas turbine 
engine development, and a full decade of work in the field 
of solid fuels for ramjet propulsion of missiles and target 
drones . . . Continental is staffed and equipped for a wide 
range of assignments, military and commercial. The Detroit 
Division Research and Development Department is supported 
by our modern-to-the-minute Component Testing Laboratory 
complete with environmental facilities located at Toledo. The 
Toledo Production Division now producing various turbine 
engines in volume is capable of supporting diversified pro- 
grams... The CAE record of achievement is one of which many 
a larger company might be proud. Inquiries are invited from 


those having propulsion problems, on the ground, on the 
water, in the air. 


12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 


SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 


RECIPROCATING 





BOOKSHELF CONTINUE 


Stalin’s Correspondence Wit 
Churchill, Atlee, Roosevelt and Try 
man, 1941-1945 (Dutton, $7.50) 
The messages and letters exchanged 
and first published in the USSR ; 
1957. 

Stalingrad: The Battle That Changed 
the World, by Heinz Schroter (Dut 
ton, $5)—A popular historical accoun| 
of Soviet Russia’s greatest victory i 
World War II, with emphasis on the 
human aspects of battle tragedy and 
the extermination of 200,000 crack 
German troops. 

Smolensk Under Soviet Rule, by 
Merle Fainsod (Harvard Univ. Press 
$8.50)—A RAND Corporation study 
of life in Smolensk up to 1941, de. 
scribing Communist rule and its effect 
on Russian people and their leaders. 

Eastern Exposure, by Marvin L. 
Kalb (Farrar, Straus and Cudahy, 
$4.50)—A fresh look at Communisn 
through the experience of a former 
press attaché at the US Embassy in 
Moscow. The book deals with the 
year 1956 during which Khrushchev 
appeared to relax Soviet policy and 
attitude toward the West. 


* ced ad 


In Flanders Field: The 1917 Cam. 
paign (Viking, $5), is an account by 
Leon Wolff of the Third Battle of 
Ypres, in which more than 150,000 
British soldiers were killed. 


a * & 


Many American flyers in World 
War II were victims of Japanese 
atrocities which ranged from behead- 
ing prisoners of war to brutal prison 
policies. 

The Knights of Bushido: The Shock- 
ing History of Japanese War Atrocities, 
by Lord Russell of Liverpool (Dutton, 
$5), examines crimes committed by 
Japan’s armed forces against both 
civilians and POWs between 1939 and 
1945. Actual cases from the proceed- 
ings of the International Military Tr; 
bunal are vividly described. This book 
a shocking flashback into the days 0 
World War II, is one that Americans 
might mark well in the current strug: 
gle against military dictatorships. 


oO * a 


Drew Pearson and Jack Andeyrson, 
veteran Washington newsmen, charge 
into the Administration’s military al- 
fairs in U.S.A.—Second-Class Power’ 
(Simon and Schuster, $3.95). They 
conclude that US military power * 
suffering a critical decline. Personal 
interpretation based on select doct 
mentation runs throughout the work. 

—Maj. James F. SUNDERMA’ 
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SYSTEMS MANAGEMENT 


DEVELOPMENT 


PRODUCTION 


AIRCRAFT-DALLAS 


WHERE 


INTEGRATED SKILLS 
EXTEND 
PRIME CAPABILITIES 


At Temco, the integration of diverse skills 

works to create unusual capabilities for the 
aircraft, missile and electronic industries. 

This coordination of specialties in a team effort 
is € major reason why Temco is well 

respected as a source of prime weapons 

systems and recognized as one of the nation’s 
most efficient sub-contract and overhaul agencies. 


Temco's combined talents are being applied 
continuously to the development of new 
materials, processes and production techniques. 
In the field of high temperature structures, 
integration of skills has resulted in an 
outstanding development — Temcombing — the 
company's own unique process for fabricating 
stainless steel honeycomb. Temcombing 
permits panels of virtually unlimited size, thus 
reducing weight and critical tolerance errors. 
In short, this new Temco development is 

the fastest, most advanced, most economical 
method for brazing stainless sandwich 
developed to date — a notable example of 
Temco’s ability to extend capabilities. 


Temco’s ability to design, tool and produce the 
total package plus the capability to go 

beyond the immediate problem have given 

the spacecraft industry good 

reasons to team up with Temco, 
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...F ROM INCEPTION TO END PRODUCT 


Adaptability of thinking and facilities at the Cleveland Ordnance Plant 
is reflected in the wide range of projects successfully undertaken for 
the Armed Forces. Adaptability has been achieved, too, in devising new 
uses for the currently “in-production” M-56 Scorpion. Designed as a 
90 MM assault weapon, the M-56 is now ready to serve with equal 
effectiveness as a recoilless rifle or mortar mount, rocket and missile 
launcher, or as a personnel or cargo carrier. What’s more, the ultra- 
lightweight aluminum and steel-alloy construction of the M-56 makes 
all of these adaptations air-transportable and air-droppable, as well as 
extremely mobile in mud, sand or snow. The adaptability of our engi- 


neering, our facilities and the “in-production” M-56 can help solve your 
ordnance problems, today. 





Craftsmanship a creed... accuracy a law 


CLEVELAND ORDNANCE PLANT, CLEVELAND, OHIO 


CADILLAC MOTOR CAR DIVISION »- GENERAL MOTORS CORPORATION 
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Milwaukee’s Billy Mitchell Squad- 
ron honored Lockheed’s chief test 
pilot, Herman “Fish” Salmon with its 
annual Billy Mitchell Award at a ban- 
quet on December 11. The citation 
goes annually to a native of Wisconsin 
judged to have made “outstanding 
contributions to aviation.” Former 
Milwaukean Salmon zoomed back for 
the occasion from a round-the-world 
test flight of the new Lockheed Electra. 

Guest speaker was Lt. Col. Paul 
Nadler of the Defense Department's 
Advanced Research Projects Agency 
(ARPA). He talked on space explora- 
tion and conducted a lively question- 
answer period on the subject. Among 
the honored guests also was Wis- 
consin’s first licensed pilot, Jerry 
Kaminski. Squadron Commander Bob 
Gerlach presented a plaque to award- 
winner Salmon (see cuts below). 


The Minneapolis Squadron reports 
its moving ahead in a program to 
educate the public to the air and space 
age. Early in December the squadron, 
under Commander Sherman Kleckner 
and Wing Commander Ed Kube, piled 
a group of state and city educational 
leaders into an AF C-119 and took 
them to Colorado Springs. They toured 
Ent AFB facilities as guests of the North 
American Air Defense Command, 
lunched at the officer’s club with Maj. 
Gen. Harvey T. Alness, and spent the 
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Herman Salmon, left, accepts the Billy Mitchell award from 
Milwaukee Squadron Commander Bob Gerlach. Joining in 
congratulations, Lt. Col. Paul Nadler, Judge Robert Landry. 
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Billy Mitchell Squadron, 
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Milwaukee, Wis., Cited for 


Outstanding community service, through its annual awards ban- 
quet, a program that calls attention to the aviation contributions 
of Wisconsin, enhancing a basic aim of the Air Force Association. 





Minnesota educators gather before dawn at the flight line to be checked in and 
receive equipment for their trip to Colorado Springs, where the group inspected 
the headquarters of NORAD, saw operations at the new Air Force Academy. 


afternoon at the Air Force Academy. 
The educators went over the Acad- 
emy with a fine-tooth comb and 
seemed impressed with educational 
opportunities afforded cadets. 


Famed woman pilot Jacqueline 
Cochran was guest speaker at the 
Georgia Wing’s annual banquet in At- 
lanta late in November. Miss Cochran 
stressed the value of our overseas 
bases in maintaining national security. 
She also related some of her own ex- 
periences. 


Georgia Governor S. Ernest Van- 
diver introduced Miss Cochran. Van- 
diver is a former Wing Commander 
and National Director. Present Georgia 
Wing Commander John T. Allan was 
in charge of arrangements. 

Another feature of the program was 
presentation of an AFA award to 
Massachusetts Institute of Technology 
student Leland Jackson, a native of 
Atlanta, who was one of the two first- 
prize winners at the 1958 National 
Science Fair in Flint, Mich. 
(Continued on following page) 






















































Plaque-winner Salmon, better known as “Fish,” proudly 
shows his award to Mrs. Martin Fladoes, sister of the late 
Billy Mitchell, always a top guest at the annual program. 
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Conventenal : 


L.F.R. HOOD 


The Modern Method of Simulated In- 
strument Flight for Conventional or Jet 
Type Aircraet ows os ee $15.00 


FRANCIS AVIATION 











Box 299 Lansing, Mich, 
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Give 
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THE MEANEST MAN 
IN THE WORLD 





. is the cancer quack, the man 
who claims he has a “secret cure” 


for cancer. There is no “secret 
cure” for cancer. But many can- 
cers can be cured if detected and 
treated in their early stages by a 
qualified physician. 


See your doctor regularly. Give 
him the chance to give you the 
chance of a lifetime. Ask your lo- 
cal American Cancer Society 
office for a copy of its anti- 
quack pamphlet, “J Have a 
Secret Cure for Cancer.” 
® 


American Cancer Society 
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AFA NEWS 





CONTINUED 





Recent fascinated visitors to the Dayton Air Force Depot were the Commander 
of the Dayton AFA Squadron, Morris Ribbler, left, and Ohio Wing Commander 
Jack Jenefsky, right. Here they are getting a demonstration of Depot’s electronic 
marvel, the Robotester, from Col. W. W. Horton of logistics support management. 


The Dayton Squadron gave its an- 
nual dinner honoring Gentile Air 
Force Station on December 2. The 
banquet is the yearly highlight of 
squadron programs. The logistical 
support management chief at the 
Dayton depot, Col. W. W. Horton, de- 
livered the evening’s main address, 
entitled “The New Concept in Logis- 
tic Support Management.” A new or- 
ganizational chart of the base was 
unveiled in this connection. 

Civic leaders and industry repre- 
sentatives joined AFA members in the 
audience. Squadron Commander Mor- 
ris Ribbler acted as master of cere- 
monies (see cut). 


CROSS COUNTRY .. . Plans for 
the third annual Utah Wing Airpower 
Symposium, always a top attraction 
on the airpower calendar, are cur- 
rently under way, according to Dale 
Erickson, general chairman of the 
1959 program. The Symposium will 
be held at the Hotel Utah in Salt Lake 
City, May 14-16... Alan Cross, Na- 
tional Director whose home is in 
Miami, tells us that the Miami Squad- 
ron and Florida Wing cooperated in 
the big dedication ceremonies for the 
new Miami International Airport ter- 
minal on January 31l-February 2. A 
feature of the AFA sponsorship was 
the luncheon on the thirty-first which 
listed among the speakers Missouri 
Sen. Stuart Symington and Florida 
Gov. LeRoy Collins . . . Gen. Jimmy 
Doolittle, a founder and the first Presi- 
dent of AFA, has retired after thirty 
years with the Shell Oil Co. At least 
he’s retired from Shell, although he’s 
accepted a new position as Chairman 
of the Board of Space for 
Laboratories, Inglewood, Calif. 
Kansas City’s Mohawk Squadron co- 


operated in the ceremonies dedicating 
the new SAGE system at nearby 
Grandview AFB on January 30. A 
luncheon and press inspection were 
included in the program . . . AFA’s 
Board of Directors will hold its next 
meeting on June 4 in Colorado 
Springs. One feature of the meeting 
will be attendance at the graduation 
ceremonies for the first AF Academy 
cadet class. Invitations to this function 
are extremely limited, and AFA is 
very proud to have been so honored 
. . . New York City’s first chartered 
Squadron, the WAF Squadron, held 
its twelfth anniversary banquet, at the 
Savoy-Hilton Hotel on January 24. 
This was the kickoff of a program 
designed to render financial support 
to the Falcon Foundation, a group or- 
ganized in Texas to assist outstanding 
prospective AF Academy cadets to 
attend the Academy. Gen. Bob Smith, 
an active member of AFA and head 
of the Falcon Foundation, briefed the 
AFA Board of Directors on the Foun- 
dation during the Dallas Convention 

. Art Storz of Omaha, AFA’s all- 
time number-one membership chair- 
man, advises us that the 1959 mem- 
bership campaign is getting ready to 
get off the ground, with an aim of 
equaling the past four years. The 
Omaha gang has come up with about 
2,000 members each year . . . Jerry 
Green, Wing Commander of Michi- 
gan, announces the formation of a 
new Squadron in Berkeley headed by 
Fred Bonjour, a former officer in the 
Detroit Squadron and the Wing. The 
members chose for the name of their 
Squadron the Gen. Claire Chennault 
Squadron, honoring the late famed 
flyer. Mrs. Chennault has written her 
best wishes to the new unit. 

—Gus Dupa 
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fast-maturing Tl infrared systems advance IR 
early warning, reconnaissance, tail-warning... 


ALL-OUT DEVELOPMENT of the precocious infrared sciences at Texas 
Instruments has brought this versatile field to new levels of sophisti- 
cation — a maturity that spells design simplicity in complex systems, and 
permits expert use by inexperienced personnel. The keys to this new 
status for infrared are new optical materials, new materials/systems/ 
application matching techniques, advanced detector cells, and low-noise 
transistorized circuitry —all pioneered by Texas Instruments. 


This experience can work for you immediately, whether your particular 
interest is reconnaissance, distant detection, early warning, tracking, tail- 
warning, or merely curbing a heat-seeking missile’s tendency to chase 
the sun. To obtain IR technical services, backed up by the capacity to 
produce in any quantity the systems you require, properly cleared 
military or industrial personnel contact SERVICE ENGINEERING 
DEPARTMENT: 


TExas\ IN STRUMENTS 


°" INCORPORATED 
6000 LEMMON AVENUE DALLAS 9.TEXAS 


apparatus division 


systems management 


systems — airborne early warning, airways 
control, antisubmarine warfare, attack-bomb 
navigation systems, countermeasures, engine 
instrumentation, missile systems, portable 
ground equipment, reconnaissance, space elec- 
tronics. 


equipments— radar, infrared, sonar, magnetic 
detection, computers, timers, telemetering, 
intercom, microwave, optics, detector cells, 
engine instruments, transformers, time stand- 
ards, and other precision devices. 


i tesearch/design /development/manufacture 
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d “FOR- | 
THE- RECORD” 
Service 


Functions of the 


DEPARTMENT OF DEFENSE 





In line with the policy of Aim Force Magazine, which calls for the documentation 
of important airpower material, we are printing herewith the texts of two Defense 
Department directives. They were promulgated on New Year's Eve to make a reality 
out of the Defense Reorganization Act of 1958, under which the unified and specified 
commands became responsible on January 1, 1959, to the Secretary of Defense 
through the Joint Chiefs of Staff. It is expected that the Secretary of Defense will 
issue other directives to clarify the roles and missions of the Army, Navy, and Air Force. 


SUBJECT Functions of the Department of Defense and its 
Major Components 
REFERENCES: (a) DoD Directive 5100.1, “Functions of 


the Armed Forces and the Joint 
Chiefs of Staff,’ March 16, 1954 
(canceled herein) 

(b) DoD Directive 5158.1, “Organization 
of the Joint Chiefs of Staff and Re- 
lationships with the Office of the 
Secretary of Defense” 


i. INTRODUCTION 


Congress, in the National Security Act of 1947, as 
amended, has described the basic policy embodied in the 
Act in the following terms: 

“In enacting this legislation, it is the intent of Congress 
to provide a comprehensive program for the future security 
of the United States; to provide for the establishment of 
integrated policies and procedures for the departments, 
agencies, and functions of the government relating to the 
national security; to provide a Department of Defense, in- 
cluding the three military departments of the Army, the 
Navy (including naval aviation and the United States 
Marine Corps), and the Air Force under the direction, 
authority, and control of the Secretary of Defense; to pro- 
vide that each military department shall be separately 
organized under its own secretary and shall function under 
the direction, authority, and control of the Secretary of 
Defense; to provide for their unified direction under civilian 
control of the Secretary of Defense but not to merge these 
departments or services; to provide for the establishment of 
unified or specified combatant commands, and a clear and 
direct line of command to such commands; to eliminate 
unnecessary duplication in the Department of Defense, and 
particularly in the field of research and engineering by 
vesting its over-all direction and control in the Secretary of 
Defense; to provide more effective, efficient, and economi- 
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cal administration in the Department of Defense; to pro- 
vide for the unified strategic direction of the combatant 
forces, for their operation under unified command, and for 
their integration into an efficient team of land, naval, and 
air forces but not to establish a single Chief of Staff over 
the armed forces nor an over-all armed forces general staff.” 

To provide guidance in accordance with the policy de- 
clared by Congress, the Secretary of Defense, with the 
approval of the President, hereby promulgates the follow- 
ing statement of the functions of the Department of De- 
fense and its major components. 


ll. ORGANIZATIONAL RELATIONSHIPS 
IN THE DEPARTMENT OF DEFENSE 


1. All functions in the Department of Defense and its 
component agencies are performed under the direction, 
authority, and control of the Secretary of Defense. 

2. The Department of Defense includes the Office of 
the Secretary of Defense and the Joint Chiefs of Staff, the 
military departments and the military services within those 
departments, the unified and specified commands, and 
such other agencies as the Secretary of Defense establishes 
to meet specific requirements. 

a. In providing immediate staff assistance and advice 
to the Secretary of Defense, the Office of the Secretary 
of Defense, and the Joint Chiefs of Staff, though separately 
identified and organized, function in full coordination and 
cooperation in accordance with Reference (b). 

(1) The Office of the Secretary of Defense includes 
the offices of the Director of Defense Research and Engi- 
neering, the Assistant Secretaries of Defense, and the 
General Counsel and such other staff offices as the Secre- 
tary of Defense establishes to assist him in carrying out 
his duties and responsibilities. The functions of the heads 
of these offices shall be as assigned by the Secretary of 
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Defense in accordance with existing laws. 

(2) The a Chiefs of Staff, as a group, are 
directly responsible to the Secretary of Defense for the 
functions assigned to them. Each member of the Joint 
Chiefs of Staff, other than the Chairman, is responsible 
for keeping the Secretary of his military department 
fully informed on matters considered or acted upon by 
the Joint Chiefs of Staff. 

b. Each military department (the Department of the 
Navy to include naval aviation and the United States 
Marine Corps) shall be separately organized under its own 
secretary and shall function under the direction, authority, 
and control of the Secretary of Defense. The secretary of 
a military department shall be responsible to the Secretary 
of Defense for the operation of such departments as well as 
its efficiency. Orders to the military departments will be 
issued through the secretaries of these departments, or their 
designees, by the Secretary of Defense or under authority 
specifically delegated in writing by the Secretary of De- 
fense or provided by law. 

c. Commanders of unified and specified commands are 
responsible to the President and the Secretary of Defense 
for the accomplishment of the military missions assigned 
to them. The chain of command runs from the President 
to the Secretary of Defense and through the Joint Chiefs 
of Staff to the commanders of unified and specified com- 
mands. Orders to such commanders will be issued by 
the President or the Secretary of Defense, or by the Joint 
Chiefs of Staff by authority and direction of the Secretary 
of Defense. These commanders shall have full operational 
command over the forces assigned to them and shall per- 
form such functions as are prescribed by the Unified 
Command Plan and other directives issued by competent 
authority. 

3. The functions assigned hereinafter may be transferred, 
reassigned, abolished, or consolidated by the Secretary 
of Defense in accordance with the procedures established 
and the authorities provided in the National Security 
Act of 1947, as amended. 


lll. FUNCTIONS OF THE DEPARTMENT 
OF DEFENSE 


As prescribed by higher authority, the Department of 
Defense shall maintain and employ armed forces: 

1. To support and defend the Constitution of the United 
States against all enemies, foreign and domestic. 

2. To ensure, by timely and effective military action, 
the security of the United States, its possessions, and areas 
vital to its interest. 

3. To uphold and advance the national policies and in- 
terests of the United States. 

4. To safeguard the internal security of the United 
States. 


IV. FUNCTIONS OF THE JOINT CHIEFS 
OF STAFF 


The Joint Chiefs of Staff, consisting of the Chairman; 
the Chief of Staff, US Army; the Chief of Naval Opera- 
tions; and the Chief of Staff, US Air Force, and supported 
by the Organization of the Joint Chiefs of Staff, constitute 
the immediate military staff of the Secretary of Defense. 
The Joint Chiefs of Staff are the principal military ad- 
visers to the President, the National Security Council, and 
the Secretary of Defense. The Commandant of the US 
Marine Corps has coequal status with the members of the 
Joint Chiefs of Staff on matters which directly concern 
the Marine Corps. In performance of their functions of 
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advising and assisting the Secretary of Defense, and 
subject to the authority and direction of the President 
and the Secretary of Defense, it shall be the duty of the 
Joint Chiefs of Staff: 

1. To serve as advisers and as military staff in the chain 
of operational command with respect to unified and speci- 
fied commands, to provide a channel of communications 
from the President and Secretary of Defense to unified 
and specified commands, and to coordinate all communi- 
cations in matters of joint interest addressed to the com- 
manders of the unified or specified commands by other 
authority. 

2. To prepare strategic plans and provide for the strate- 
gic direction of the armed forces, including the direction 
of operations conducted by commanders of unified and 
specified commands and the discharge of any other func- 
tion of command for such commands directed by the 
Secretary of Defense. 

3. To prepare integrated logistic plans, which may in- 
clude assignments to the armed forces of logistic respon- 
sibilities in accordance with such plans. 

4. To prepare integrated plans for military mobilization. 

5. To provide adequate, timely, and reliable joint in- 
telligence for use within the Department of Defense. 

6. To review major personnel, material, and logistic 
requirements of the armed forces in relation to strategic 
and logistic plans. 

7. To review the plans and programs of commanders 
of unified and specified commands to determine their 
adequacy, feasibility, and suitability for the performance 
of assigned missions. 

8. To provide military guidance for use by the military 
departments and the armed forces as needed in the prep- 
aration of their respective detailed plans. 

9. To participate, as directed, in the preparation of com- 
bined plans for military action in conjunction with the 
armed forces of other nations. 

10. To recommend to the Secretary of Defense the es- 
tablishment and force structure of unified and specified 
commands in strategic areas. 

11. To determine the headquarters support, such as 
facilities, personnel, and communications, required by com- 
manders of unified and specified commands and to recom- 
mend the assignment to the military departments of the 
responsibilities for providing such support. 

12. To establish doctrines for (a) unified operations and 
training and (b) coordination of the military education 
of members of the armed forces. 

13. To recommend to the Secretary of Defense the as- 
signment of primary responsibility for any function of the 
armed forces requiring such determination and the transfer, 
reassignment, abolition, or consolidation of such functions. 

14. To prepare and submit to the Secretary of Defense, 
for information and consideration in connection with the 
preparation of budgets, statements of military requirements 
based upon United States strategic considerations, current 
national security policy, and strategic war plans. These 
statements of requirements shall include tasks, priority of 
tasks, force requirements, and general strategic guidance 
for the development of military installations and bases and 
for equipping and maintaining military forces. 

15. To advise and assist the Secretary of Defense in 
research and engineering matters by preparing: (a) state- 
ments of broad strategic guidance to be used in the prep- 
aration of an integrated Department of Defense program; 
(b) statements of over-all military requirements; (c) 
statements of the relative military importance of develop- 
ment activities to meet the needs of the unified and speci- 
fied commanders; and (d) recommendations for the assign- 
ment of specific new weapons to the armed forces. 

(Continued on following page) 
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FUNCTIONS OF THE DEPARTMENT OF DEFENSE 


16. To prepare and submit to the Secretary of Defense 
for information and consideration general strategic guid- 
ance for the development of industrial mobilization pro- 
grams. : 

17. To prepare and submit to the Secretary of Defense 
military guidance for use in the development of military 
aid programs and other actions relating to foreign military 
forces, including recommendations for allied military force, 
materiel, and facilities requirements related to United 
States strategic objectives, current national security policy, 
strategic war plans, and the implementation of approved 
programs; and to make recommendations to the Secretary 
of Defense, as necessary, for keeping the Military Assistance 
Program in consonance with agreed strategic concepts. 

18. To provide United States representation on the 
Military Staff Committee of the United Nations, in accord- 
ance with the provisions of the Charter of the United 
Nations, and representation on other properly authorized 
military staffs, boards, councils, and missions. 

19. To perform such other duties as the President or the 
Secretary of Defense may prescribe. 


V. FUNCTIONS OF THE MILITARY DE- 
PARTMENTS AND THE MILITARY 
SERVICES 


The chain of command for purposes other than the 
operational direction of unified and specified commands 
runs from the President to the Secretary of Defense to the 
secretaries of the military departments. 

The military departments, under their respective secre- 
taries and in accordance with Sections II and IV, shall: 

1. Prepare forces and establish reserves of equipment 
and supplies for the effective prosecution of war, and plan 
for the expansion of peacetime components to meet the 
needs of war. 

2. Maintain in readiness mobile reserve forces, properly 
organized, trained, and equipped for employment in emer- 
gency. 

8. Provide adequate, timely, and reliable departmental 
intelligence for use within the Department of Defense. 

4, Organize, train, and equip forces for assignment to 
unified or specified commands. 

5. Prepare and submit to the Secretary of Defense 
budgets for their respective departments; justify before 
the Congress budget requests as approved by the Secretary 
of Defense; and administer the funds made available for 
maintaining, equipping, and training the forces of their 
respective departments, including those assigned to unified 
and specified commands. The budget submissions to the 
Secretary of Defense by the military departments shall 
be prepared on the basis, among other things, of the advice 
of commanders of forces assigned to unified and specified 
commands; such advice, in the case of component com- 
manders of unified commands, will be in agreement with 
the plans and programs of the respective unified com- 
manders. 

6. Conduct research; develop tactics, techniques, and 
organization; and develop and procure weapons, equip- 
ment, and supplies essential to the fulfillment of the 
functions hereinafter assigned. 

7. Develop, garrison, supply, equip, and maintain bases 
and other installations, including lines of communication, 
and provide administrative and logistical support for all 
forces and bases. 

8. Provide, as directed, such forces, military missions, 
and detachments for service in foreign countries as may 
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be required to support the national interests of the United 
States. 

9. Assist in training and equipping the military forces 
of foreign nations. 

10. Assist each other in the accomplishment of their 
respective functions, including the provision of personnel, 
intelligence, training, facilities, equipment, supplies, and 
services. 

The forces developed and trained to perform the primary 
functions set forth hereinafter shall be employed to support | 
and supplement the other services in carrying out their — 
primary functions, where and whenever such participation 
will result in increased effectiveness and will contribute 
to the accomplishment of the over-all military objectives, 
As for collateral functions, while the assignment of such 
functions may establish further justification for stated force 
requirements, such assignment shall not be used as the 
basis for establishing additional force requirements. 


A. Functions of the Department 
of the Army 


The Department of the Army is responsible for the 
preparation of land forces necessary for the effective 
prosecution of war except as otherwise assigned and, in 
accordance with integrated mobilization plans, for the 
expansion of the peacetime components of the Army to 
meet the needs of war. 

The Army, within the Department of the Army, includes 
land combat and service forces and such aviation and water 
transport as may be organic therein. 

1. Primary Functions of the Army 

a. To organize, train, and equip Army forces for the 
conduct of prompt and sustained combat operations on 
land—specifically, forces to defeat enemy land forces and_ 
to seize, occupy, and defend land area. 

b. To organize, train, and equip Army air defense 
units, including the provision of Army forces as required 
for the defense of the United States against air attack, 
in accordance with doctrines established by the Joint 
Chiefs of Staff. 

c. To organize and equip, in coordination with the 
other services, and to provide Army forces for joint am- 
phibious and airborne operations, and to provide for the 
training of such forces, in accordance with doctrines es- 
tablished by the Joint Chiefs of Staff. 

(1) To develop, in coordination with the other 
services, doctrines, tactics, techniques, and equipment of 
interest to the Army for amphibious operations and not 
provided for in Section V, paragraph B 1 b (8) and par- 
agraph B 1 d. 

(2) To develop, in coordination with the other 
services, the doctrines, procedures, and equipment em- 
ployed by Army and Marine forces in airborne operations. 
The Army shall have primary interest in the development 
of those airborne doctrines, procedures, and equipment 
which are of common interest to the Army and the Marine 
Corps. 

d. To provide an organization capable of furnishing 
adequate, timely, and reliable intelligence for the Army. 

e. To provide forces for the occupations of territories 
abroad, to include initial establishment of military govern- 
ment pending transfer of this responsibility to other au- 
thority. 

f. To formulate doctrines and procedures for the 
organizing, equipping, training, and employment of forces 


‘operating on-land, except that the formulation of doctrines 


(Continued on page 135) 
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COMPUTATION— 
IN THE 
DEADLY GAME 
OF SURVIVAL 


BURROUGHS SYSTEMS STUDIES PLAY A VITAL ROLE IN DEFENSE 


Problem : How to puncture-proof our air defense against enemy bomber and missile threats. Solution: Systems 
Studies of all operational problems—studies whose very heartbeat is electronic computation. Burroughs 
is acknowledged a master in all phases of such computation and its related areas, through its priceless 


combination of technical competence, outstanding experience and the most advanced research facilities. 
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'and procedures for the organization, equipping, training, 
‘and employment of Marine Corps units for amphibious 
operations shall be a function of the Department of the 
Navy, coordinating as required by Section V, paragraph 
B 1b (3). 

g. To conduct the following activities: 

(1) The administration and operation of the Pan- 
ama Canal. 

(2) The authorized civil works program, including 
projects for improvement of navigation, flood control, 
beach erosion control, and other water resource develop- 
ments in the United States, its territories, and its pos- 
sessions. 

(8) Certain other civil activities prescribed by law. 

2. Collateral Functions of the Army—To train forces: 
a. To interdict enemy sea and airpower and communi- 
cations through operations on or from land. 






























































B. Functions of the Department 
of the Navy 


The Department of the Navy is responsible for the 
preparation of Navy and Marine Corps forces necessary 
for the effective prosecution of war except as otherwise 
assigned and, in accordance with integrated mobilization 
plans, for the expansion of the peacetime components of 
the Navy and Marine Corps to meet the needs of war. 

Within the Department of the Navy, the Navy includes 
naval combat and service forces and such aviation as may 
be organic therein, and the Marine Corps includes not 
less than three combat divisions and three air wings and 
such other land combat, aviation, and other services as 
may be organic therein. : 

1. Primary Functions of the Navy and the Marine Corps 

a. To organize, train, and equip Navy and Marine 
Corps forces for the conduct of prompt and sustained 
combat operations at sea, including operations of sea- 
based aircraft and land-based naval air components—spe- 
cifically, forces to seek out and destroy enemy naval forces 
and to suppress enemy sea commerce, to gain and maintain 
i! general naval supremacy, to control vital sea areas and to 

protect vital sea lines of communication, to establish and 
maintain local superiority (including air) in an area of 
naval operations, to seize and defend advanced naval bases, 
and to conduct such land and air operations as may be 
essential to the prosecution of a naval campaign. 

b. To maintain the Marine Corps, having the following 
specific functions: 

(1) To provide fleet Marine forces of combined 
arms, together with supporting air components, for service 
. with the fleet in the seizure or defense of advanced naval 
bases and for the conduct of such land operations as may 
be essential to the prosecution of a naval campaign. These 
functions do not contemplate the creation of a second 
land Army. 

(2) To provide detachments and organizations for 
service on armed vessels of the Navy, and security de- 
tachments for the protection of naval property at naval 
stations and bases. 

(3) To develop, in coordination with the other 
aaa services, the doctrines, tactics, techniques, and equipment 

employed by landing forces in amphibious operations. The 

Marine Corps shall have primary interest in the develop- 
>N ment of those landing-force doctrines, tactics, techniques, 
GAN and equipment which are of common interest to the 
Army and the Marine Corps. 

(4) To train and equip, as required, Marine forces 
for airborne operations, in coordination with the other 
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FUNCTIONS OF THE DEPARTMENT OF DEFENSE 
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services and in accordance with doctrines established by 
the Joint Chiefs of Staff. 

(5) To develop, in coordination with the other 
services, doctrines, procedures, and equipment of interest 
to the Marine Corps for airborne operations and not pro- 
vided for in Section V, paragraph A 1 c (2). 

c. To organize and equip, in coordination with the 
other services, and to provide naval forces, including naval 
close air-support forces, for the conduct of joint amphibious 
operations, and to be responsible for the amphibious train- 
ing of all forces assigned to joint amphibious operations 
in accordance with doctrines established by the Joint 
Chiefs of Staff. 

d. To develop, in coordination with the other services, 
the doctrines, procedures, and equipment of naval forces 
for amphibious operations, and the doctrines and proce- 
dures for joint amphibious operations. 

e. To furnish adequate, timely, and reliable intelli- 
gence for the Navy and Marine Corps. 

f. To organize, train, and equip naval forces for naval 
reconnaissance, antisubmarine warfare, protection of ship- 
ping, and mine laying, including the air aspects thereof, 
and controlled mine-field operations. 

g. To provide air support essential for naval opera- 
tions. 

h. To provide sea-based air defense and the sea- 
based means for coordinating control for defense against 
air attack, coordinating with the other services in matters 
of joint concern. 

i. To provide naval (including naval air) forces as 
required for the defense of the United States against air 
attack, in accordance with doctrines established by the 
Joint Chiefs of Staff. 

j. To furnish aerial photography as necessary for 
Navy and Marine Corps operations. 

2. Collateral Functions of the Navy and the Marine 
Corps—To train forces: 
a. To interdict enemy land and airpower and com- 
munications through operations at sea. 
b. To conduct close air and naval support for land 
operations. 

c. To furnish aerial photography for cartographic 
purposes. 

d. To be prepared to participate in the over-all air 
effort as directed. 

e. To establish military government, as directed, pend- 
ing transfer of this responsibility to other authority. 


C. Functions of the Department 
of the Air Force 


The Department of the Air Force is responsible for the 
preparation of the air forces necessary for the effective 
prosecution of war except as otherwise assigned and, in 
accordance with integrated mobilization plans, for the 
expansion of the peacetime components of the Air Force 
to meet the needs of war. 

The Air Force, within the Department of the Air Force, 
includes aviation forces, both combat and service, not 
otherwise assigned. 

1. Primary Functions of the Air Force 

a. To organize, train, and equip Air Force forces for 
the conduct of prompt and sustained combat operations 
in the air—specifically, forces to defend the United States 
against air attack in accordance with doctrines established 
by the Joint Chiefs of Staff, to gain and maintain general 
air supremacy, to defeat enemy air forces, to control vital 

(Continued on following page) 
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air areas, and to establish local air superiority except as 
otherwise assigned herein. 

b. To develop doctrines and procedures, in coordina- 
tion with the other services, for the unified defense of the 
United States against air attack. 

c. To organize, train, and equip Air Force forces for 
strategic air warfare. 

d. To organize and equip Air Force forces for joint 
amphibious and airborne operations, in coordination with 
the other services, and to provide for their training in ac- 
cordance with doctrines established by the Joint Chiefs 
of Staff. 

e. To furnish close combat and logistical air support 
to the Army, to include airlift, support, and resupply of 
airborne operations, aerial photography, tactical recon- 
naissance, and interdiction of enemy land power and com- 
munications. 

f. To provide air transport for the armed forces, ex- 
cept as otherwise assigned. 

g. To develop, in coordination with the other services, 
doctrines, procedures, and equipment for air defense from 
land areas, including the continental United States. 

h. To formulate doctrines and procedures for the 
organizing, equipping, training, and employment of Air 
Force forces. 
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i. To provide an organization capable of furnishing 
adequate, timely, and reliable intelligence for the Air 
Force. 

j. To furnish aerial photography for cartographic 
purposes. 

k. To develop, in coordination with the other services, 
tactics, techniques, and equipment of interest to the Air 
Force for amphibious operations and not provided for 
in Section V, paragraph B 1 b (8) and paragraph B 1 d. 

1. To develop, in coordination with the other services, 
doctrines, procedures, and equipment employed by Air 
Force forces in airborne operations. 

2. Collateral Functions of the Air Force—To train forces: 

a. To interdict enemy seapower through air operations. 

b. To conduct antisubmarine warfare and to protect 
shipping. 

c. To conduct aerial mine-laying operations. 


Vi. CANCELLATION 


Reference (a) is canceled. 


Vil. EFFECTIVE DATE 


This Directive is effective immediately. 
Nem H. McE roy 
Secretary of Defense 


Organization of the 


JOINT CHIEFS 
OF STAFF 


SUBJECT Organization of the Joint Chiefs of Staff and 
Relationships with the Office of the Secretary 
of Defense 

REFERENCES: (a) DoD Directive 5158.1, “Method of Op- 

eration of the Joint Chiefs of Staff 
and Their Relationships with Other 
Staff Agencies of the Office of the 
Secretary of Defense,” July 26, 1954 
(canceled herein) 

(b) DoD Directive 5100.1, “Functions of the 
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Department of Defense and its Major 
Components” 


PURPOSE 


The Department of Defense Reorganization Act of 1958 
and the President’s Message to the Congress of April 3, 
1958, set forth general policies, procedures, and organiza- 
tional relationships required for the effective direction of 


_ the entire defense establishment. 


(Continued on page 139) 
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ELECTRO-SPAN DIGITAL DATA SYSTEMS 


Wherever data must be gathered from numerous unmanned locations and sup- 
plied to a central station with extreme accuracy and speed, the Bendix-Pacific 
Electro-Span System can provide the answer. These digital data systems are in 
successful operation today. 

As the illustration above indicates, many types of information can be meas- 
ured and reported from remote points, such as radiation, electric field intensity, 
temperature, wind, humidity and the presence of numerous pollutants. ° 

Bendix-Pacific Electro-Span provides trouble-free, accurate operation. The 
data are collected and recorded in digital form, eliminating errors and simplifying 
automatic data processing. Transmission is possible over long distances by wire 
or radio without loss of accuracy. 


Bendix-Pacific Electro-Span Systems also are available for these military applications- 
Weapons Coordination Data Link Systems - Supervisory Control Systems - Remote Control 


Conds }  Pecibie 
DIVISION OF BENDIX AVIATION CORPORATION 


NORTH HOLLYWOOD, CALIFORNIA 





For complete information on Bendix-Pacific Electro-Span 
Systems for military application send the coupon or 
write for Bulletin ES-13. 








Bendix-Pacific, Department 432 
North Hollywood, California 


Please send your booklet ES-13 Military Application of Electro-Span. 
Address 








Name 


Eastern Offices: (East Coast Representative) P.O. Box 391, Wilton, Conn.; Dayton, Ohio: 120 West Second 
Street; Washington, D.C.: Suite 803, 1701 ‘‘K’’ Street, N.W. — Canadian Distributors: Computing Devices of 
Canada, Ottawa 4, Ontario — Export Division: Bendix International, 205 East 42nd Street, New York 17 
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You can lose FLIGHT PAY 


on 
roller 
skates 


You can trip on a step or slip on a flight line and lose $600—$1,200—$2,400 easily 


Unless you have 


AFA’s 
Flight Pay 
Protection 


PLAN 


The nonprofit protection plan which the Air Force Association 


offers rated members at low cost will give you .. . 


80% of your lost flight pay each month, if you’re covered. 
(This is tax free—so that it equals your net income from 
full flight pay.) 





You get paid every month—for as long as you're off flight 
status, up to 12 months for groundings due to disease or 
regular accidents—up to 24 months for groundings due 
to aviation accidents. 





Once you’re grounded for three months, and have lost the 
chance to put in flying time and make up your pay— 
AFA PAYS OFF THREE MONTHS INDEMNITY IN YOUR 
FIRST CHECK—you can collect retroactively for flight pay 
you lose. 





® Take a look at your budget now—and figure 
out what you’d do if you lost flight pay through 
an accident or illness. Then write us. 


No obligation, of course. No agent will call. We'll 
mail you details—you can make up your own mind 
about this new and vital protection plan—decide 
for yourself if you can afford to be without it. 


But the sooner you act, the sooner you’ll have 
FLIGHT PAY PROTECTION. Your first step is 
to write now. 


Air Force Association Flight Pay 


316 MILLS BUILDING e 
Underwritten by Mutual Benefit Health and Accident Association 


WASHINGTON 6, D.C. 
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ORGANIZATION OF THE JOINT CHIEFS 





The President’s Message singles out the accomplishment 
of the following objective as one of the paramount duties 
of the Secretary of Defense, acting with the advice and 
assistance of the Joint Chiefs of Staff and under the super- 
vision of the Commander in Chief: 

“Strategic and tactical planning must be completely 
unified, combat forces organized into unified commands, 
each equipped with the most efficient weapon systems 
that science can develop, singly led and prepared to fight 
as one, regardless of service.” 

This Directive implements the Department of Defense 
Reorganization Act of 1958 and the President’s Message 
of April 3, 1958, with respect to the organization of the 
Joint Chiefs of Staff and relationships with the major offices 
in the Office of the Secretary of Defense, i.e., those of the 
Director of Defense Research and Engineering, the As- 
sistant Secretaries of Defense, the General Counsel, the 
Assistants to the Secretary of Defense, and the heads of 
other offices established by the Secretary of Defense. 

The functions of the Department of Defense and its 
major components have been set forth in Reference (b). 


ll. RESPONSIBILITIES AND PROCEDURES 


A. The duties of the Chiefs of the military services 
as members of the Joint Chiefs of Staff shall take pre- 
cedence over all of their other duties. To ensure that the 
Chiefs of the military services have adequate time to de- 
vote to their duties as members of the Joint Chiefs of 
Staff, they shall delegate appropriate duties to their Vice 
Chiefs, 

B. The Joint Chiefs of Staff shall, in discharging their 
responsibilities, avail themselves of the most competent and 
considered thinking that can be obtained representing 
every pertinent point of view, including scientific, indus- 
trial, and economic as well as military. 

C. To ensure that planning and operations will be of 
the highest order: 

1. All elements of the organization of the Joint Chiefs 
of Staff shall cooperate fully and effectively with appro- 
priate offices of the Office of the Secretary of Defense. In 
all stages of important staff studies, the organization of the 
Joint Chiefs of Staff shall avail itself of the views and spe- 
cial skills in the Office of the Secretary of Defense. As a 
normal procedure, specialized data necessary for the prepa- 
ration of such studies will be obtained from or through the 
appropriate offices of the Office of the Secretary of Defense. 

2. The directors of the various directorates of the Joint 
Staff shall maintain active liaison with appropriate offices 
of the Office of the Secretary of Defense. This shall include, 
but not be limited to, the exchange of information, inter- 
change of technical advice, and guidance for mutual bene- 
fit. The heads of offices in the Office of the Secretary of 
Defense shall maintain similar liaison and make representa- 
tives available to meet formally or informally with appro- 
priate members of the organization of the Joint Chiefs of 
Staff. 

D. Directives and orders to the Joint Chiefs of Staff will 
be issued by the Secretary or the Deputy Secretary of De- 
fense, Requests to the Joint Chiefs of Staff or to the Chair- 
man of the Joint Chiefs of Staff, involving action by the 
Joint Chiefs of Staff, may be issued by responsible officials 
of the Office of the Secretary of Defense in accordance with 
authority specifically delegated by the Secretary of Defense. 

E. Development of strategic and logistic plans will be 
based on the broadest concepts of over-all national inter- 
ests, and personnel of the organization of the Joint Chiefs 
of Staff shall be selected with due regard for their com- 
petency and ability to support such interests. 
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F. The Chairman of the Joint Chiefs of Staff shall have 
the authority and responsibility for: 

1. Serving as a member of and presiding over the 
Joint Chiefs of Staff. 

2. Providing the agenda for meetings of the = 
Chiefs of Staff and assisting them to prosecute their busi- 
ness as promptly as it practicable. 

3. Furnishing the Secretary of Defense with periodic 
progress reports on important items of current interest be- 
ing considered by the Joint Chiefs of Staff. 

4, Keeping the Secretary of Defense informed on 
issues upon which agreement among the Joint Chiefs of 
Staff has not been reached, and forwarding to the Secre- 
tary of Defense the recommendations, advice, and views of 
the Joint Chiefs of Staff, including any divergencies. 

5. Arranging for the provision of military advice to all 
offices of the Office of the Secretary of Defense. 

6. Making arrangements to relieve the Joint Chiefs of 
Staff of matters of lesser importance. 

7. Organizing the Joint Staff and the subordinate 
structure of the organization of the Joint Chiefs of Staff to 
ensure that they are designed to accomplish efficiently the 
tasks to be assigned. 

8. Managing the Joint Staff and its Director on behalf 
of the Joint Chiefs of Staff. The term manage means to 
conduct, to guide, and to administer the work of the ele- 
ments affected, and to ensure that the work is performed 
in a manner that will permit the Secretary of Defense and 
the Joint Chiefs of Staff to discharge their total responsi- - 
bilities. The Joint Staff shall perform such duties as the 
Joint Chiefs of Staff or the Chairman of the Joint Chiefs of 
Staff prescribes. 

9. Keeping the Joint Chiefs of Staff informed, as ap- 
propriate, concerning any matter that is referred by the 
Chairman to the Secretary of Defense with a recommenda- 
tion that it be assigned to a military department for con- 
sideration or action. 

10. Appointing consultants to the Joint Chiefs of Staff 
from outside the Department of Defense, subject to the 
approval of the Secretary of Defense and with the advice 
of the Joint Chiefs of Staff. 

G. The selection of the Director, Joint Staff, and of the 
members of the organization of the Joint Chiefs of Staff 
shall be as follows: 

1. The Director, Joint Staff, shall be selected and his 
tenure fixed by the Chairman of the Joint Chiefs of Staff, 
in consultation with the Joint Chiefs of Staff and with the 
approval of the Secretary of Defense. The normal tenure 
of the Director will be two years; any extension of this 
tenure may not exceed one year except in time of war. 

2. The members of the organization of the Joint Chiefs 
of Staff shall be selected by the Joint Chiefs of Staff with 
the approval of the Chairman of the Joint Chiefs of Staff. 

H. The duties and manner of operation of the Opera- 
tions Deputies will be prescribed by the Joint Chiefs. 

I. In order to carry out the objectives of paragraph II, C, 
above, the Director, Joint Staff, and appropriate heads of 
offices in the Office of the Secretary of Defense have the 
specific duty and authority of ensuring that there is full 
cooperation between their respective agencies. 


lll. CANCELLATION 


Reference (a) is canceled. 


IV. EFFECTIVE DATE 


This Directive shall be effective immediately. 
New H. McE roy 
Secretary of Defense 
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This Is AFA 





The Air Force Association is an independent, nonprofit, airpower organization with no personal, political, or commercial 
axes to grind; established January 26, 1946; incorporated February 4, 1946. 





Objectives 





e To assist in obtaining and maintaining adequate airpower for 
national security and world peace. ® To keep AFA members 
and the public abreast of developments in the field of aviation. 
e To preserve and foster the spirit of fellowship among former 
and present personnel of the United States Air Force. 


Membership 





Active Members: Individuals honorably discharged or retired 
from military service who have been members of, or either as- 
signed or attached to, the USAF or its predecessor services, or 
who are currently enrolled in the Air Force Reserve or the Air 
National Guard. $6.00 per year. 

Service Members (nonvoting, nonofficeholding): Military per- 
sonnel now assigned or attached to the USAF. $6.00 per year. 
Cadet Members (nonvoting, nonofficeholding): Individuals en- 
rolled as Air Force ROTC Cadets, Civil Air Patrol Cadets, or 
Cadets of the US Air Force Academy. $3.00 per year. 

Associate Members (nonvoting. nonofficeholding): Individuals 
not otherwise eligible for membership who have demonstrated 
their interest in furthering the aims and purposes of the Air 
Force Association. $6.00 per year. 

Industrial Associates: Companies affiliating with the Air Force 
Association on a nonmembership status that receive subscrip- 
tions to AIR FORCE Magazine, special magazine supplements, 
and Industrial Service Reports. 


Officers and Directors 





PETER J. SCHENK, President, Washington, D. C.; JULIAN B. 
ROSENTHAL, Secretary, New York, N. Y.; JACK B. GROSS, 
Treasurer, Harrisburg, Pa.; JAMES M. TRAIL, Chairman of the 
Board, Boise, Idaho. 

REGIONAL VICE PRESIDENTS: Kenneth H. Bitting, St. Louis, 
Mo. (Midwest); Philipe F. Coury, Mattapan, Mass. (New Eng- 
land); Merle S. Else, Minneapolis, Minn. (North Central); Dale 
R. Erickson, Ogden, Utah (Rocky Mountain); George D. Hardy, 
Hyattsville, Md. (Central East); Roy J. Leffingwell, Honolulu, 
Territory of Hawaii (Pacific Ocean); Howard T. Markey, Chicago, 
Tll. (Great Lakes); Hardin W. Masters, Oklahoma City, Okla. 
(Southwest); Harvey J. McKay, Glendale, Calif. (Far West); 
Robert H. Mitchell, Portland, Ore. (Northwest); Alex G. Mor- 
phonios, Miami, Fla. (Southeast); Roy T. Sessums, New Orleans, 
7 aaa Central); Leonard A. Work, State College, Pa. (North- 
east). 

DIRECTORS: John R. Alison, Hawthorne, Calif.; Walter T. 
Bonney, Silver Spring, Md.; J. Alan Cross, Miami, Fla.; Edward 
P. Curtis, Rochester, N. Y.; James R. Dempsey, San Diego, Calif.; 
James H. Doolittle, San Francisco, Calif.; A. Paul Fonda, Hagers- 
town, Md.; J. Wayne Fredericks, Bronxville, N. Y.; Al Harting, 
Dallas, Tex.; Samuel M. Hecht, Baltimore, Md.; John P. Henebry, 
Chicago, Ill.; Robert S. Johnson, Woodbury, N. Y.; Arthur F, 
Kelly, Los Angeles, Calif.; George C. Kenney, New York, N. Y.; 
Thomas G. Lanphier, Jr., San Diego, Calif.; W. Barton Leach, 
Cambridge, Mass.; Carl J. Long, Pittsburgh, Pa.; John B. Mont- 
gomery, Cincinnati, Ohio; Charles O. Morgan, Jr., San Francisco, 
Calif.; Msgr. William F. Mullally, St. Louis, Mo.; Fred O. Rudesill, 
Metairie, La.; C. R. Smith, New York, N. Y.; Carl A. Spaatz, 
Chevy Chase, Md.; William W. Spruance, Wilmington, Del.; 
Arthur C. Storz, Omaha, Neb.; Harold C. Stuart, Tulsa, Okla.; W. 
Thayer Tutt, Colorado Springs, Colo.; Alden A. West, Dewitt, 
N. Y.; Gill Robb Wilson, New York, N. Y.; Paul S. Zuckerman, 
New York, N. Y.; Edward L. Heinz, National Commander, Arnold 
Air Society, Berkeley, Calif. (ex officio); Rev. William Laird, 
National Chaplain, Haddon Heights, N. J. (ex officio). 


Community Leaders 





ALABAMA: L. G. Bell, 1317 Bay Ave., Mobile; John W. Gra- 
ham, 3689 Fernway Dr., Montgomery. 

ALASKA: Dan Plotnick, P. O. Box 2072, Anchorage. 

ARIZONA: True W. Childs, 3237 E. Mitchell Dr., Phoenix. 

CALIFORNIA: Sankey M. Hall, Jr., 1268 Vallom Brosa, Chico; 
George Mays, 4685 Monangahela, San Diego; Wilmer Garrett, Fres- 
no Air Terminal, Fresno; Eric Rafter, 536 24th Pl., Hermosa Beach; 
Joanne Affronte, 4122 Jacinto Way, Long Beach; William Scrog- 
gins, 7436 Blewett Ave., Van Nuys (Los Angeles Area); Richard 
M. Frincke, P. O. Box 474-M, Pasadena; James Spry, 1531 Dwight 
St., Redlands; William P. Gilson, 3710 Random Lane, Sacramento; 
Laurence C. Ames, 310 Sansome St., San Francisco; Walter 
McHugh, 1730 W. 4th St., San Pedro; Edward M. Hall, 2221 Helio- 
trope Dr., Santa Ana; Thomas J. McKnight, P. O. Box 1111, Santa 
Monica; Thomas McCaffrey, 2418 Sonoma Blvd., Vallejo; Donald 
L. Rodewald, Box 2067, Van Nuys; Donald Stillman, 1232 E 
Merced, W. Covina. 

COLORADO: O. D. Olson, P. O. Box 1051, Colorado Springs; 
Philip J. Carosell, Majestic Bldg., Denver; Arthur H. Kroell, Box 
212, Lamar; Floyd Gripenburg, 408 S. Prairie, Pueblo. 

DISTRICT OF COLUMBIA: Lucas V. Beau, 2610 Upton St., N. W. 
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FLORIDA: Edward Aronson, 204 S.. 28th St., Hollywood; Ted 
Koschler, 10803 N. E. 9th Ave., Miami. .,.' 

GEORGIA: John T. Allan, 650 Hurt Bldg., Atlanta; Joseph A. 
Sellars, 401 S. Woodland Dr., Marietta; Phillips D. Hamilton, 136 
E. 50th St., Savannah. 

IDAHO: William Bozman, Box 1098, Boise; Ralph E. Funke, 508 
2d St., Coeur d’Alene; Robert E. Scott, 813 Maplewood Dr., Idaho 
Falls. 

ILLINOIS: Melvin Polacek, 3001 W. Lawrence, Chicago; Donald 
Clute, 421 Cooper Ave., Elgin. 

INDIANA: Leo V. Goodman, 3448 Forest Manor, Indianapolis. 

IOWA: Harry L. Greenberg, P. O. Box 306, Algona; Dr. C. H. 
Johnson, 4820 Grand Ave., Des Moines; J. R. Mettler, P. O. Box 884, 
Mason City. 

LOUISIANA: Vane T. Wilson, Box 7515, LSU, Baton Rouge; Neill 
M. Kivett, 613 Ave. I, Bogalousa; John K. Moore, 1818 4th St., 
Harvey; Walter Kay, Jr., 1707 Broadmoor Dr., Lake Charles; Clyde 
H. Hailes, 5218 St. Roch Ave., New Orleans; Richard G. Johnson, 
906 Candler Ave., Shreveport. 

MARYLAND: Frederick J. Hughes, Box 3725, Baltimore; George 
A. Hatcher, Box 333, Hagerstown. 

MASSACHUSETTS: Mildred Buck, 295 Woburn St., N. Wilming- 
ton (Boston Area); Mark Mavrofrides, 349 E. Broadway, Haverhill; 
P. S. Whitten, Flat Hill Rd., Lunenburg; E. R. Tufts, 25 Oak St., 
Marblehead; Stanley Zamachaj, 41 Weaver Rd., Springfield; Fred 
Replenski, 214 Tremont St., Taunton; Ralph Card, 68 Parmenter 
Rd., Waltham; Richard Perkins, 48 Airlie St., Worcester. 

MICHIGAN: Deland H. Davis, 221 Summer, Battle Creek; Jerome 
Green, 23090 Parklawn, Oak Park (Detroit Area); Harold Schaffer, 
2208 Barstow, Lansing; Gerald Howard, Stevensville. 

MINNESOTA: Sherman Kleckner, 2127 E. Lake St., Minneapolis; 
Russell Thompson, 2834 N. Griggs St., St. Paul. 

MISSOURI: A. J. Esrey, 5933 Overhill Rd., Kansas City; Kenneth 
H. Wander, 8804 Swifton, St. Louis. 

NEBRASKA: Walter I. Black, 3615 S. 37th St., Lincoln; James 
Slattery, 4604 Dodge St., Omaha. 

NEVADA: Scott Griffith, 2117 Sunrise, Las Vegas. 

NEW JERSEY: Elizabeth Kalincsak, 156 Union Ave., Clifton; 
Morris H. Blum, 452 Central Ave., E. Orange; Donald Gerhardt, 
800 Park Dr., Erlton; Ken Hamler, Jr., Overlook Rd., Millington; 
John F. Russo, 471 3d St., Palisades Park; Italo Quinto, Box 309, 
Stirling; Enrico Carnicelli, 520 10th Ave., Union City. 

NEW YORK: Leroy Middleworth, 387 Myrtle Ave., Albany;. 
Charles W. Walters, 174 LeBrun Rd., Buffalo; Fred Monsees, 62 
Oakland Ave., Lynbrook (Metropolitan Area); Marc Terziev, 109 
Cherry St., Syracuse. 

NORTH CAROLINA: R. P. Woodson, III, 2513 Anderson Dr., 
Raleigh. * 

OHIO: Paul Piersol, 701 Shannon Ave., Cuyahoga Falls; Herbert 
L. Bryant, 912 7th St., Canton; Henry Peterson, 3132 McHenry, Cin- 
cinnati; Willard L. Dougherty, 3050 Yorkshire Rd., Cleveland 
Heights; Morris Ribbler, 1912 Hazel Ave., Dayton; Fred L. Thomas, 
355 Sheldon St., Toledo. 

OKLAHOMA: W. G. Fenity, 430 S. Van Buren, Enid; Larry Lef- 
fler, 2208 N. Key Blvd., Midwest City. 

OREGON: George W. Elden, 4534 N. E. 35th St., Portland. 

PENNSYLVANIA: E. J. Gagliardi, 632 Beaver Rd., Ambridge; 
Clark H. Specter, 3036 Marvin Ave., Erie; Eugene L. Simm, 2944 
Heather Pl., Harrisburg; Paul S. Foss, 639 Valley St., Lewistown; 
Sally F. Downing, 417 S. 44th St., Philadelphia; John B. Schrader, 
719 Liberty Ave., Pittsburgh; Kenneth L. Royer, P. O. Box 136, 
State College. 

RHODE ISLAND: M. A. Tropea, Industrial Bank Bldg., Provi- 
dence. 

SOUTH DAKOTA: Rex Waltz, 805 7th St., Brookings; Duane L. 
Corning, Joe Foss Field, Sioux Falls. 

TENNESSEE: L. W. Frierson, III, Hamilton Nat’l Bank, Knox- 
ville; Jerred Blanchard, 1230 Commerce Title Bldg., Memphis; 
James W. Rich, 3022 23d Ave., S., Nashville. 

TEXAS: Carr P. Collins, Jr., Box 35404, Airlawn Sta., Dallas; 
John H. Foster, P. O. Box 1628, San Antonio. 

UTAH: Rex T. Carlisle, 3 E. 1400th S., Bountiful; George Hol- 
brook, 699 Chester St., Ogden. 

VIRGINIA: Thomas F. Tucker, 421 Linden Pl., Danville; Arthur 
E. Stump, Jr., Box 841, Lynchburg; Robert W. Love, P. O. Box 
2021, Norfolk; H. B. Hahn, P. O. Box 1096, Richmond. 

WASHINGTON: Russell K. Cutler, 2646 W. Newton, Seattle; 
Roy F. Hanney, Cooper-George Bldg., Spokane. 

WISCONSIN: Merrill H. Guerin, 504 Franklin, DePere; Robert 
W. Gerlach, 1545 N. 69th St., Wauwatosa. 

HAWAII: Joseph C. Jacobs, 94-251 Hanawai Circle, Waipahu, 


National Headquarters Staff 


Executive Director: James H. Straubel; Administrative Director: 
John O. Gray; Program Director, and Convention and_ Exhibit 
Director: Ralph V. Whitener; Convention’ Manager: William A. 
Belanger; Production Manager: Herbert B. Kalish; Organization 
Director: Gus Duda; Director of Industrial Relations: Robert C. 
Strobell; Director of Military Relations: Edward L. Wilson; Direc- 
tor of Insurance Programs: Richmond M. Keeney; Director of 
Accounting: Muriel Norris. 
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